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uablr u e r ,  ur, r p m d  over tb@ stater or Aadhra Prulrab, !Uumhtrr, 
Jau,  H u y u u ,  Uttu Pradtrh ub3, others Euu halpri in trrartor~vtioa of tb@ 
e 
frrigatsd SAT usrr, buLk o f  :;4T India continuer t o  be chuaeteriud by lw 
denritier. T i l l  rsccntly , there vrre looked upon mra u problrn u a u  re&- 
rlag fut.ine relief urrl prutectiw rather than usu capablr o f  lvltlty porltiva 
contrilutlon to  cowtry ' r  agricultural growlth. 
Earncat effort8 are  now beincl, nude t o  ractif'y thor ia)rluaaa* Tho 
share of dryl.nb areu i n  devt lop~nt  rUocatiana 18 increwin#; rftaptr to 
improve the technolo~,ical b r u  of' agriculture i n  thaw uau hrw bean lut(l~1.. 
rif led.  The rerlizrtioa tbrt i rr ipt ion  wlll asvcrr reach r v u t  W o r i t y  of  
SAT are-, baa focusred attention on devalopssnt of high * output tmhO&O-  
uacartkizr moisture situatloslr* 
u the key fr^ctorr i n  thir context an'! farti l izer ura plw8 an i.gort.nt 
fertilizer w i n  5A'i' India i n  tenar of canrumption levelr, q o v t h ,  f-' 
I 
p w t i c e ~  and fwtora aftacting f&rmerre &maad far fartilizera. Iaf~ l l l f i~ l l  
on theae ~ p c t u  i r  lackiw; b ~ ~ n d 8 t 8 ,  like w e r p n d  el#@, W- to0 
occupied vith the exciting changer t.lriw p b e  i n  irrimt.t.6 .gidt~a 
mgioll8 or the country. b early u 1969, h 8 . i  161 r(pbuiM th. 
o t  rainfed r e ~ o n ~  u potantid rource of tutw q a r t h  i n  f r r t i l i ~  -4 
A &cede later, he h.d to nitatat.  the c a l l  [?I ; ire, tbr WWk 
fallorad up thro- tbr. yeara [8, 9 ,  10). no ryatanutk .fudj *u.oaduct.d 
ava thir problem. 
Ago-bia3~Secl scitntirtr, on the atbu buaQ, bm kwr uuo 
mpmeible .  A lugs  nwbw rr=?d vwirty of rxplrbeutr tun- k+n ma&mtd 
Wer the All-India CocmPlnatclrb Agrorronlc Erpwislratr acbam, tbo AJJ-Ur 
C c r o r d i w k d  . * s u c h  Rojcct fa t  DrJ' a d  AEntcultum, a-3 the 8oylzu rad 
MUetr  ikravch Fragrolllsr of thd Indim Cowcil, of Ag4oulturrl krnurrh 
urd cqpicultural unirsrrltim I n  dlffcrrent mtatea. Them ham ertrrbllr&d 
l iurr  1171. While then, I 8  need to firthat atudy tho interectionr of  rvrw 
p a a  v i t h  mf rtur* ( r a i n f a  1 variability , methob# of application urb otbrr 
.g rwMnic  malitit8 of dryland rr~;riculturzr, rucceraW d i l f b l u a  of farti- 
lieerr raqulrsr m underatanding of  the  rtatw of fartiliter w e  urd fauOorr 
inhibiting it# w e  at  fuwrnt Isval. 
Thia prpr attempt6 to piaca tomher infor~rvtion on vuioua upat# 
of ferti3ider we fkdm differant rourcea, A brief ucw picturo i r  f l r a  
given covwriag~ consuaptian o f  fartilitera i n  India and i n  relactad BAT m0 
The grovtb pattarn o f  f l l~f t i l izdr  UII) i 8  thm dl#~~#@@d i n  a @ r O ~ t ( ~ t ( l  
Tb8 8emnd 8ection deal8 w i t h  micro-cvibrnca on frrtilitclr we prrofioolr o f  
f u r r r .  Fimlly,  factom affecting dogl'ian urd we of hrtillrrrr ham 
portray the 3AT porltioa i n  rhuper mlief.  
"hble I. 8 ~ljaoptic rirv a? c c m m ~ i o s r  1-a o f  fartill- 
M (tetd pi - t  nutrlonta) i n  India. I t  ahow tht mm than M p.w 
of th total firtilitat@ u e  conrumd in mly four rtrtoa of PmJrrb, U t t u  
h d e a b ,  Andhrcr Rdeah  and TIleeil Rdu. W a e  wcorurrt fbr oaly 30 guraont 
of tb8  goss cmppd m a  of the  countzy. Tb. outera  rtater (ham, i h u ,  
btirra .ad 'doat W n ~ a l )  account fat about 17 prrcmt o f  the u c ~  but co~llr, 
c#ly 11 percent of the tartf lizerr used. "Phla clearly indicrtoa ooacentrrr 
tion o f  f e r t i l k t t  conrumption i n  a fw rtater (7 ,  10). 
The stater of rMhyr Prderh, Andhrr Rdrrrb, bbruhtrr, kr 
and T a d 1  ihdu f.ll predominantly under the r d - u i d  tropicral If w loavo 
art Anbhm Fruicsh (where fa r t i l i t e r  we Sr high primwily on wcorrat o f  i t 8  
coacantratioa in 5-6 coartal-c~on-$AT dlr t r ic t r )  mb T u i l  l ldu  (vhm vwy 
high irrieaticm laws18 ob ta in ) ,  r crude idea regarding fortil iser uansNqrflan 
ia prsbam5nantly S T  uau can ba had. Huihyrr Ramah,  WlrhuluMrr rzrd 
1Currrrtrka account for nearly one-third of the country'r cram Urn but 
their coatribtation i n  total ferti l izer c&mption i a  buely a o c f l f t b .  
T h i n  ~ g g s s t r  tbt fertil izer wa in SAT usu i r  coaapurtiraly lower. It 
is r l r o  lw i n  Rqjarthan and t h e  eartern rtstar. 
The tabla wre.lr very high inter-atate variability l a  dogtion 
1-81 u wll u ratem of application. A8 regard  &aption, i n  mvra rtater 
than 60 Lmmt o f  tbe farmate r;..c trartilizara. All tbaar u o  prcldaai- 
amtly rice ud whert (gowing uru v i th  the exes.rticm of wmta ?at@ 
of application i n  are hi@ - 76 t o  128 k p / h a .  On tha other ex t ra .  five. 
eat.. W e  lea8 than 35 pacant d a p t i m  ud low rater of applicatlai ( O r i a u  
u, erccptioa). & Pu u the three stater unticmd abom ur a m a d ,  
Prdarh, hr wry luw rater or rdopti on and rpplicatlon. WhUUbfm 
occupier an int . radiate p o r ~ t i m  and i l u r u t ~ a  b u  fairly Mgb f w t l l i s r  
uu indicator rrlwr. (h. cannot really draw a cauiatwrt lnfr)lr8nc@ ? e m  
fwtilis;et ~ c t  b8bd 00 &ate 1-1 
mut c a a m p i m  1-1 imtmvda. 13 parcent of th. di.trictr bad an- 
mmptim 1-1 .bo*c 20 tbaunnd tames. but t- 48 dimtrictr caDnrrd - 
1 -8 of V t t u  R d . . h ,  N8ry.o.. R.Juthm uul OI1Ju.t u e  .L.o 
but 8tck level 6.f. vlould nto rmed tbt M parition. 


t & ~ b 3 p m s t ~ f ~ 1 t ~ t r l f m i l i w r .  Q I t b r o t L r a t r r , a M  
plrorrtartrrim b a b v m w l o r a a w u g r ~ t a a l ~ r  (kHItbra5bbaPrrPa 
?mm)ydtmaOauullrdoal;J15prcartott&atotrl. ~r~ 
t& m r r t i a a  point nntfawd e u l i a .  
k ma illurtratlw uareioe, irrUUur commim l w w a l m  &a 7b 
t * e w  B A ~  umtricta2 (ia -a, &awl ~ l h a u h t t .  
~db)r  
rrr+ exwiard urd Table 2 li-a tbr dlotrlbutioa o t  tbmo dirtriabr 
am. Ooc, tlndr t h t  vhile diatricta v i th  vary hi@ aomygnioa lamlo ul, 
ram lo tho SAT, tha ovrnlll poritlaa i n  the intrrwbirta 
-(I t o  
b. better than that tot ttb country u a rbol.. FOP 'or tkttar, 9 pama& 
o t  Uw dicttieta bad lrra tha 5 tbawrad tamam o m l a a b  fmr tk @&dad 
W dietricta. thia prcruty. ru about b1. -a, oaly 2b panoat of  
dirtrictr ard ktuwn LO t o  25 thavud tama; ui tb otb.r M, n 
prcat of tb. ?4 s ~ l r  dirtricta f e u  in  turn caw-. 
ntitbrr rxrpiortias ( m a  3)  nncrl.4 tb8t tho ~ ~ c L l r b r J I I  
ctr hb lamat -10 l..rlr - more thih h.lf of tba melmted dlltrlotr 
u m d  1-8 thaa 2.5 tbowud tam@ lo t  f8rtilircllru, mly ooo cworurd mom 
tbur 10 tbourrrrd tmsmr. 00 tbo abx hab, J out o f  10 alfrt* 
caruurd rorr than 15 tboururd -8. Cb the ybOfa, tba thhmbtm a&?&- 
appmrcsd to frir rebtimly Wter - boar, of tb 20 di*ri<st@ wed la@. tbra 
5 t b o w u l r l t m , & 3 W l ~ 1 l l t b l l l 2 5 t b 4 U I U d - .  aai@trbl@m 
tht vhilr tho oarrrmpth 1-1 io BAT rrnu u a  pwmlly la, fbar i 8  
carribrrrbla ruicticm v i t h i n  SAT U i c t r .  Rd.rh  k 
&wth in ?wt&JJut urn 
Omvth of ferti l iul  w h frdi.o a g r i d t l a  bu b.r in 
d q t h  by bui (6,  '1,101. u . t o r i c ~  iabiaetm tw tboPP,tb 
w o f  fertilizerr for fleld cmp rt.rtrb io tbr 1.t. tLirtLm. it m# 04 
&a tbe nrrt F i n  rwr Pun tbrt it rwllj @ ot plub. 
o f  tbc tbm t y p o  o f  fwtilisem ira rbGlL a 6- --ID 
1 9 5 2 - 5 3 t o . b o u t 3 ~ ~ i o 1 ~ 1 r d 3 L l r l ~ f o s r r i 0 M 6 n ~  
~ Q w t h . b a r m r . h u w t b m . a p t o d o . a d ~ ~ ~ f ~  
Tabla 3 ,  butrba dirtributloa u l  74 SAT dirtt icb by oommpt- lamb: L 9 7 b  
?*a i n  PQ1mthw Ladiutr tbr rbfa of tha rr lwtd diatrictr La total 
c-thr of tba rtata 
rnm witMr8ad, hcmtly, them u u  r rbvp daaelrtlrtim la  1 m ? 3  rod 
1973-71 ud 4 mktantfrl d r l i n *  in  lWh-15. T b  lut two (lm 
76 and 19167?) u m  wry iqrrrrfve but hui I t )  cwtiooa that thla 
rbauld acrt br intrqrrto4 n8 3 dcf in  .c  ~ c c d l e n t l ~  of tFlmd, i t  
like17 win, a rrcomr* don8 tha pn-1972 trend. He rloo poiatrd out 
that the 3 b ~ t ~ l @ 4 t  b e  o f  growth in terltliter conmmptiocr omtinwd t o  
be a- md ntater like Vttar Prda8h. AULJab, W l  Idu h#m Prdmb 
urd 0~~nr.t h.ve nrccowrtarl far buUt (lf t;hs pat-1975 grQVth i n  f ~ l ? t i l i t r c r r )  
canruaptian. Tlrcna ware the rtrter which !'om tb b u r  of gmrth  ia t& 
r i x t i e r  aiso. Thlm cantinuin[ concentration rlrlrcr t a u r  rkrut rapid Mum 
g o v t h  i n  fertflizcrr ctmrwption i n  India. 
TIIQ Ilirt.rictwire! ntudy on l p w t h  i n  t r r t i l i ~ r  we (10) tscwaod 
attention on t ! ~ e  concentration problen. T&r auxbn.6 data oar frrtiliarr 
eamumption for 286 diatricta ovrr the priod 19-61 to 1-69 md totad 
vide inter-district variability in g m v t h  rat68 o f  f ~ r t i l i u r  cmnnptioa, 
Wrr than 80 percent o f  nitroeen (!I) urd w p b o n u  (P$I5) war cmrud i n  
lea8 than a s - t h i r d  of tb dirtrictr a l l  through thir pariod. On tho 0tbW 
e x t r w ,  -re thrn 50 percent of the dirtrictr urcowtd for only 10 prrccrlt 
o f  the teal fertilizer coaouPrption, 
trteodirq the .arlyrir to 197576 end 191677, tha pattern vu toclod 
to perrlsting - 87 percent of the parth i n  nitro8en eo~numption bet- 
tb4.e tvo y a r r  vu w c o s t d  for by only 81 (30 pacent) dditrrictr, moat 
of theme rnre importent in  the rixticr i l ~ o  (71. bui concludad that vhiL 
there W rae b m u h n i ~ g  of tba dlrtrictvlrs b u e  generatln([ growth i n  
feritlizrrr coasurptlon, it vu #till quite nvrcn ulb dalartod tho tr* 
ditianlr Qprrrth (~neratixyt district8 thrauglwwt tb lut 15 JTaU8 Or We 
I t  uu rbm t h t  the prfommce of tbr routhem raigoa (m, 
l t m l 4 ,  &matab and T d l  H ~ U )  vu very pod vitb rnpt to both nit- 
.ad pborpbow w vbile that of the central ( t e a  &-h, kJ4)utWt 
&tar &ado&) .od eutem (baam, B i h r ,  Wert WLIH) r*&QU WW 
pow. Tkw mtcrn m&oo (OUJunt, il.huulttr.) profand nl.tinfi - 
with rwpwt ta p b D a p b o ~  we and tb nwtbern region (PMJab, 
kt* vlth mpeet to d t m m  gm&h (lo]. 'Ib. study also iPmtigtd 
th tactolr khird mryiry qovtb pttemr. Th.rr 8b.U k d i r r r u d  kta. 
UQ b.*t rtt- to interpret the raru l t r  o f  tbir rtuQ by Pllvrl 
.ad Sin& [ l n ]  in terr of SAT nltinn8. The atu& g1mo g r w t b  r&eo of 
fmtilirrr w e  for idl8tr'.,t; : * k ; r t l l c  if1 J l  'rcrant annual rainfall alum 
- lor# tbm 500 m'r, 5 .  t o  750 mm'n, i:X t o  11 > m'r, md m~)6(, thlia 
U50 mi 8 .  Taa lut c l u a  i a  treated by ths author@ u .mewed r r b t u  
cr tepsy.  We ham interpreted the  dirtrictr f a l l i n ~  in 501 mar to llSOrar'8 
c l u a  u b.locrgink: t o  ~ e m i - ~ i i  t r ~ ~ i c m . ~  Table 4 rban the dirtrlbutioo o f  
4irtrictr by rainfnll and krrigsticln clrrlaea. 
The top bJf  of tho tnblc rtvcalr that 146 dirtrictr had Ugib to very 
high qpwrth rater of nitcarmn une. O f  there, 36 were located in th o d  - 
u i d  region, the  a r i d  and 1 ~ ~ 8 u r e b  ra inf i l l  uesa hui 5 each. B h i l u l j r ,  bulk 
of t& rvdium growth diatrlctr ward r l 8 0  located i n  the rani-arid maim. 
Conridcrinyy tbc distribution within  each csteuory, the  . r i d  region rhowrd 
l n u i m u z ~  contrast, 10 blatrictn in the lw to  wry law and 5 dilfricrtr l a  tb 
high to  very high gxwttr category. In tbe  rend-arid urd ururod rriafal l  
we-, there figure. were 77 ( 4C  presnt ) ;;rd 26 (22 percant) .ad 77 (75 p.r-) 
.od 5 ( 5  percent). reayectively. T h e e  r i y a u  c l a u l y  bmu@tt out the poor 
perf'orsuulce of the high rainfall bilrtrictr, There belonged mrrtly to tb0 
ewtern region. The ecd-ar id region& (mad even the  u i d  rseion) prrforyd 
ruch better during t h e  r i r t ias .  
W i t 1  rerrpcct t o  grovth in pF \rrphorur urn, the nsmi-wid u e w  @turd 
out d i s t i n c t l y  superlor. Once w i n  the sarsured rainfall  r e g l a 8  verr ibtar4 
to be l~an~; behind. 
Clarrification by irrigsticm lsrclr vithin ercb typo of ul.r prarlb.r 
a sore realintic srscrsmmrt. TkAr rwerlr  that a l l  tbe dirtrictrr i n  tho hi@ 
aitrwen g;rovth c lsss  i n  u i d  region had higbQr irrimtiaa, rll tb 10 low 
g w t h  district8 hrd lov irrigation. TUr held for tha rrwb-uld ?@#om 
slm - 27 percent of the hi@ irrigation bfrtricta ha4 bi$h to V- hi@ 
grovth, only 10 srcent of the low irri&ation district8 t o l l  i n  th&a e.flrgwr~ 
The proportto; ..i of districtr with low .ad very low grovth V W ~  W sad 
58 percent for the high aad low inrimtbn clurer nspoctivelf. 18 tb 
umrd rainfall utrs,  irriptian doc8 rrr?rt  an t o  br*r aul8 .oeb i l l l p l d t a  
Wtb rerperet to pbcnp&onu ure elm, a rira;ihr t r d  nu obwrr+b. 
3 The l idtrt laar of t h l a  clasrificattao us rscogria8d. It wu at- 
in tb4 hcpa tbst thir will arable broad Ju&gmnta. 

.II a r . l l  Hm. awl cmalUarln(? lar trrlgtiaa ritut$oa, 
th 8aJi-rrid lijatricta 8- to bra prfarmd better thn tho w i d  usb 
uliund rimtall dict r ic t r .  Oaly 58 prrcmt of the (96) dfrtrictr in tbir 
c l u r  W 10:. or very la -?I of . I )  trcynn um (57 percent for pborpbwur 
w e ) .  In the wid and UI& rainfall dlatrietr, thq proportima wwo 
130 qmrecnt and 15 p r n u t  rrsprtivcly (90 prrcant uid 70 prcmt fbr 
pborphow we) .  Ten prcant of  t h e  dMric t8  h d  h i ~ h  t o  m y  hl$h m h  
rate o f  n i t m a  urs (13 p r c a n t  for phorpbbnu ~ a i  In tlw unirr l&~. t~d  a d -  
arl,! welas. The conan%nding F E ~ r c n  for arid and hnaur& r a i n f a l l  U e U i  
vrrc nil. nnd 3 percent, rrr~pcctivcrly (nil snd 4 percent for phorphorur we). 
The above m a l y a l  s , cvcn ttiough rather crude, providsr roam ~ f u l  
v 
Xnnichts in to  the  relative position of SAT r c g i o ~ ~ a  vie-a-via other#. 
(1) The renri-arid (anL! d a c j  thc  arid) req;lona hnd hi8her growth o f  fsrtiliaer 
use during t h e  ~ i x t l c g  ha compared t o  t,ht nsaurc:! rainfall rcgionr, RIDfo 
dis t inct ly  so v~ t h  rcapect to  ptroer;>horua uac, ( 2) Availability of irrigation 
aceme to bring about a much pjcatcr impact. r)ri rertillzcr u l e  in the 6mS - 
u i d  (and also asid) artser , ( 3 )  With low ktvelrt of irrigation, growth rater 
fall aubstarntially i n  tire semi-arid rc4;iona but they ratill out-parfom 
tbe absured rainfall  areas; ( 4  nitro~rn ~rdwth diatrictti were eancan- 
t rated in  the  h i g h  irrtgrtion arcan. Fur phoayhorua uac, purticularly, i n  
the  semi-arid u c a a ,  the C-,rrelfitiP,ri Wacr n o t  80 ~ t r o n ~ ,  ( 5 )  SurprininQCly, 
irrigation does not seem to have a&de n very ofgniflcarrt impact On wmh 
of f e r t i l ~ z c r  use in t h e  ast.lurc.6 rrx ? * I 1  &reas. 
The analysis le .. tc, thz. conclueion that. extension of irrigation 
end spread of f e r t i l i z e r  use ic ~ ~ ~ : i r r ~ ~ , a t r d  (bo th  dryland and easursd itbin- 
fdl) a r e M  hold the key t? f u t u r e  grovth i r .  fert i l izer  u8C (7 ,  101. 
Data on fertilizer ?onamption for 72 S T  d ia t r i c t r  in Aabhra, 
-a Radeah, Karnatar.a, and ikhxashtra verr upd.ted till 1976-77 .od 
m h  ratas were vgrked ~t cver the pried 1969-70 to 1976-77. 
all the Uetrictn,  the trends veFe negative. Thi6 W u  a0 b.rc-8 
the consumption levels recorded a decline till about 197CI5 I 7  1 Ths 
tvo y e u s  vitntrrcd a recovery but not nuYficL~t ly  80 to off& th. M P  
t iye tread. We than used the terminal yew coa~~?l@ion  f l ( ~ u 8 8  W2'W 
out tbe annul rater of incremeat. Rvre have bean glvm Ln A p p l d i .  1. 
The procedure i a  cmdle but the  rerults b r w l l y  #upport tbr, rbom 
cmclwioaa. About 36 prcent and b e  porcimt o f  thr dirtrictr M lar t o  
very l o w  govth o f  nitragan mb phorphorur ure, wsrpctiwly. Tba percent- 
0 
rq:es ncordlng h i& t a  wry h l ~ h  +~rc.-t!i WPTC 22 ur4 19 ror n l t r o p n  rad 
Inv ) ~ r w t h  ratpa for bo th  thC nutrirnts,  MaharohEra urd Kcnutrlrr Wl wcr 
th.;~ b0 prrcrnt dirtr icta  having high wry h i a h  gruvth in aitmpn we. 
For phorphorur wre, all the t hrco ntat,cr had a b u t  on~kth ird  a t  tha r e l ~ f d  
d i s t r i c t 8  i n  t h i r  category. 
' h i 8  ~nxarcisc r6vualc;l thnt dn improvcmnt 8cmr t o  hrwr trlten 
plbcc in the g p v t h  ratsw i n  the SAT dir tr ic tr  ovtrr thc lwt fgv y a u r  
ccraparad the situation In the rixtica. 
3a ord~r to wrberstmd thc  f3rc-cr which 2044 t o  the rbwa mam 
prtteraas, i t  i e  ncccersw t 3  kr:c.l*' * k  C ~ : r t i l i z ~ r  p acticer of ladividual 
F m r c r .  An attempt hsn becn madr In thixr rectian t a  plcavida iaforMtioa 
5n thc ratr 3 of fr*rttliartion of 4 1  rrr*rent cwl.ra, the extcnt o f  o ~ & w  
and cropviac a l loco t tan  o f  f c r t l l i z c r o  ,' w i t i ~  ~ p c c i n l  focue an the a d  -
mid rc~lcma o f  India. 
Z'sblc 5 p;ivcn inf~'rr,nt inn r l f  avcrtlpl~ rnt~+,.a o f  fertlllzar a p p l i c r t i ~ a  
fcr isportant crops a.ld a1 ::. th.:  ircrrcntngu arc. corrrttd [?I] .  
Thc table  t*lvt:n tm n v c r w c  p i c t u r ~ .  I t  arhowr that m n g  food - 
v a i n f i ,  vhca?., rlcc  w.~! mize wc fertilized at highar rrtcn than b t h ~ f l .  
lcarly 53 p e r c ~ n t  or m~rc  of t h c  f r r i ~ ~ t c d  nrcn wdcr thcar cmpa i r  frrti- 
l i t c : ! .  IUaco  arc f ~ r t i l i r c 4  p . t  'lr~wvr rate3 mr! the ~ B L I  eovarad i6 
8 .  
urn how nun-food cmpo, ou(;nrcanc. isr tr!rt l lIzod at  very high rbttI@ 
f a l l o w ~ d  by cot ton .  .?bra t h m  70 p ~ r c c n t  of the irrlgat~cl area undar there 
t r ~ p  ~ C C L ~ V ~ B  fertilizcrr. Oils~ede are feritlizad kt much ~ O V Q T  rat@@ - 
I w ~ r  cvun thrlr, nost of  tbu fo<jdgr:~ina. The atruly also rhowad th t  far tbr 
c c s a t r y  as a v h c h ,  foodgrainti ~ l ccoun t  for nearly two-third8 o f  tho tea 
f ~ r t i l i t ~ r  used,  r l c c  and whcat .Jlsmln%tirq, the picturc. Sugarcme and cotton 
were the important c l~ inunt , s  i c  tnl, nan- foodgrain catqory. 
Fertilizer uric. lair 8 drncticnlly undcr unirrigstcd condition@ uld 
the  :'*ow does not e x c r ~ d  30 kg# of nitrogen per hoctarc in my c u r  .nd tbr 
preentnge area covered is less than 16 percent far all c r o p  t%a@ rice 
cotton. It is interesting t o  observe that foodgrainr arg fertilized at 
hl@er rates ns cozyarod t o  cotton and oilreedr unbr minigated 
candi t ions, 
n~ ~tui',r PJW shwcxi t h a t  the hi@ yir ld iw varistier verr fei- 
l i t 4  st c.jct h i g h r  rster and thc coverage var a l ro  higber [15]. A 
of other  c?assifications arc given to the effect of different firct-8 
on fert:lizet use ltvels. These s h a l l  br: discorod  later. 
Cot too 1 7 0 31 6 1 2 2 
P 12 3 
K 7 I 
t k r r  thn 0.5 @, 
R w s r  Sot rotghuw, pulrvr,  cotton and oilroadr nrs of intamat 
becmna there nre iylortsnt in SAT India,  ~ l c ~ l w 1 y  under unirrmtd 
ccnditi~ar. The St-8 !"or thcas crop8 mwal vary low r p a b  a t  fcr t l -  
lizcr8 far scrghlrrs 3 n d  N a c s  (13 wid 3 ;Irrccnt, rsrpactivtrly), On t& othr 
h m d ,  naarly 3l prccnt a t  thc cotton arc& i n  furtilized. hinigrtcrd 
aar&?=, Y ztton, wid oi?ac'eds ~ Z C C ~ Y ~  r.tr[*ut t h e  ~MIIU' r R t r  OF t o t a l  nutrimtr 
- 2<-27 kgs p r  hcctcuc, pullrs rue fcrt'llirad i t  much laror mtr. Tbc table 
*dso o h o n  :hnt vhilc n i t m g u n  i n  tht. most I m p r t ~ t  nutricnt i n  each cw% 
thc  i .F23.: rat io  18 8lgniCicmt ly brt  tcr far unirriflatcd aorghm and oilaaada 
aa c a ~ p l u c d  t o  cotton. 
The reccnt # C U R  study [ ? a  givoa ntntc Xovcl. ertimhtom o f  rcntrr of 
Fcrtiliratlon fur Important crcpe. k t a  on three otqtuu Andhra Prabcah, 
?&Aunahtra ,  Mrsdhyn Prndcrtl tinvc let-n prcaentud in Tablea 6, 7 ,  md 8, rar- 
p~ctivcly to i l l ~ s t r ~ t t :  he roeiticrr! in aami-arid aroar. ' ha80  threo mtataa 
repreacnt t h v  h l e h ,  mcdlum and low f c r t i l i z c r  u r ~  arsna. 
Andhra Prqdcsh i 6  onc. 'IT t h y  h i @  f c t t i l i ~ ~ r  using rtnteb i n  the 
I * 
country (Tnbl~. 1 ). Information on rRitcr of application rcvcnlr (Tabls 6 )  
that hi& yielding m d  iwprnvcd vsrict ico ruc invwigbly  f t r t i l i t od  at higher 
rate8 thb! l o c d  undcr irrlerr+,c-d ccrndit lolnra. For unirriantn*h crops, vfntor 
and 6urmc"r paddy arc c x c ~  pt;ionu. 'I"rf-dit ions11 vtlrictlos rirc a180 fcrtilizebb 
at  f r . i r l y  high r8tc.a ,- t-vcn ur~dcr u r ~ i  rrigatad condition#. Crops like cotton, 
c h i l l i e r  and lutwmn paddy which sccup:; only 10 ycrcent of thu grar8 cropped 
we&, have the  highest ~ " ' r t ~ c ~  'jlri9cr irrir,rtt~c"f 81 well ar unirrigatvd conditionrl 
Ln fact, the unirricattd rastc.8 *.re h1pht:r for % u t m  paUdy rurd cotton. Thcl 
study also revealed t h a t  ~inrf:ly :.nd chi1lic.n *wcrswntc.d far n sfzaabla propor- 
t ion  o f  the t o t d  f ~ r t i l i z e r  U S L ~  in the Statc .  
Thc table shovs tbt f crt i l i z t r r  urac hxs  difSLsed fairly widely I n  
h d h r n  Rsdesh a d  hnc spruw! t~ rrrirrigatc-d rropa alro.  &a PNUt noto ~ V O  
fcatum8. Under unirriehtcd cclndit lono, t h e  heavily fertilizvtd crop8 are 
cotton mli chi l l ies ,  botk cash cropa [6]. Qor other crops, tbargR th, 
uairrimtcld rates LUL h i ~ t . ,  t h e  prupor t i~n  of unirrigated arc& i# W?V me 
Smoadly, tbe crops mentioned in the  tablc cover only 48 pwcent of the 
Cropped urea. Ye have ao Xnfomtion on fertilizer use for crgH otr 
K n e  than half of the cropped area. Thc8e include ear-, g r m ,  
pulrer and ather crop#. These we obvicnuly mi--t i n  tm of 
fertilizer ue. 
Trblr 6 Croppip pattam, mtwr  rrtu of t er t f lbr  a p p l i o r t h  pW 
fvttiliad brctur  by cropr, v u l o t y  claa ixrWtioa Ila Wbta hnrkrL 
1 .  Auttm Paddy 5 81 30 14 128 62 13 4 79 
2.  Wiatet Paddy 22 80 27 4 111 74 21 3 98 
I ,  Surrcr P d d y  7 99 5 9 141 70 18 7 93 
4,  Cotto~! 3 1130 - - 180 107 - - 107 
5 ,  Suwrcrnr 2 184 75 13 272 136 26 4 164 
6. Chillier 3 (I .I I) .. - .. .) . 
I ,  Autun  Puidy 1 4 1  111 - 158 3 9 1 0 1 0  $9 
2 .  Winter P d d y  8 - 20 - 20 54 I I  3 66 
3 .  Swrrr Puidy 10 58 - I 58 91 4 * 95 
4, Cotton 61 163 21 10 194 88 22 3 113 
5.  Chilllea 4 1  166 101 - 270 
* ,  
102 34 0 146 
tacentagm r r u  unda tho crop ( i r t i p t d  * mitrQrtd). 
@ hoportion of u n l r r i y t d  r r u .  
SWRCe;: IICIIl, I n t a i .  Laport : lrrtiliaar Daaand @ u r n ,  Vole 5, 1978. 
t&lr 7 .  happi ly  rttrrr, rvar#a trtw of frtillra qpllorthm pw far- 
tillrod hrrrrr by crop@, vrr l r ty  ud lrrl$atlon h kbuubttal)l?). 
trtlfiatd cropr e I 
1. Paddy 10 75 16 9 100 48 15 11 14 
2 ,  Cottar 7 74 26 10 1 10 35 6 4 65 
3. Sotghm (IPurlf) 18 60 15 6 61 74 14 14 102 
1, Uhwt 8 65 19 13 97 $8 14 6 78 
5 .  Soqhu(Irb1)  16 17 7 4  28 33 3 3 ) )  
6, S w c r a a  2 224 4 5  23 292 237 U 4 9)s 
2, Cottoo 89 58 11 7 79 96 13 7 )II 
3. Sm8b (Wrif) 91 43 10 b 57 20 4 1 2) 
4. Uhwt 34 82 9 8 t9  13 5 I 83 
5 b n 71 6 b l  29 4 3 3 6  
6. kl(arcma t . o .. - 221 1, - 224 
C Proport ion of uuirri(rtd r r u .  
Fercmtyr rtu udn tha crop (unirri8rtd * ir t iptd) .  
WW: rUP, 1978, op, dt, S t a t r r r t  4 md ublr 57. 
XUR, IntrrI. Report o f  thr ?rrt,ilirar . . . - . - Dud - - - - 
. . - #urn.-, . m. 
Maw h l h i ,  1978. 
1 rma A m  ntw o f  rppilcrtloo (1(91&) 
unbar 
tho m' tndltiaul Vulirtl- 
C m P  s P K TOW W P K Total 
Pmmtyr uu mdrr thr crop (Irrigatd t mimipod) 
8 Propoptloa of urirrip~d 4ma 
+ lol tho 0.5 per a t  
impmnnl viuiartics of paddy, cotton and uhvat under irrigrtrd conditloar; tor 
aorgbu Ibuth )tharit md rnbi)  m.4 au(tucrPnc, the traditionhl w i 0 t S 1 8  wo 
f c r t i l i t ~ d  at  hldl;hcr r?tca. I : :?>~r ,s t . ; t* :y ,  for urlrrfgat~d crop#, the 8upo- 
riot  vnvict lcr wre alva::. f~rtillrcd nt rignlfic-atly higharr rater.  In fact, 
:& r r b i  scrghsam ( W )  crop was f rr t  l i i z r * d  fit hi@c*r rate undw unirri(ated 
* 
nvud invest iu.rt ion. 
With t h ~  exccptlon o f  wufll"rrcnnc, t h ~  rntr: For food md connrrcrcial 
c r o p  w r ~  not distinctly d i f r ~ r t * n t ~ .  Sue~rcanc wd p d 4 y  fiecountad for W k  
of" thc fcrt l l iecr  used In t h ~  @t,ntt*. '?Pi8 Smpllt~s t h ~ t  bwh tho rrter rucr 
h i @ ,  the pcrccntcr~c aren IFrrtilir~~d muat be law for athw craw, p h r t i c u l ~ l y  
in tricw of  the: frzct thnt  them two crTlpn +account, far only 12 wrccnt of tho 
grvzra cropped rrGa. It i s  d u o  re1vv)lult t c ~  rrrot~* thnt  thrroc c r o p  a&% COncetr- 
tratrd in the non-SAT atcub of  t h e  I ; t t ~ t c .  
* ,  
kulhyn F"rnde6h is an*: nf thc. porcr t  ~ w r f o ~ r r  with rorpcbct t o  
fortilizcr w e .  Data on rate o c f  : :ppl lcnt  ion tor d l  fttNrcnt crop8 (Table 8) 
reve8lc.d raipif icantly  livwer r r t ~ . ~ ~  of fcrt111z(:r rrppllcation ilha c o m p w d  t O  
the other artatcs under irriqf t f . 4  vcll nn 1 m i r r 1 ~ ~ t t . d  ~onditionb. l[hd hi@ 
yleldiog varictiels v c r ~  f e r t i l  izod *I?. higher rritc.8. Prlddy md wheat which 
occupy about )rl, prcent of  t h e  grog& rrcrppd wil*, rclnsrac bulk o f  the ferti- 
lizers used in thc atr . t t  . . : t  , '  L LCL ?. urid~'r thcd l~  crop# i8 unirri~lctod. 
h e  again, vt do not knc: thc  pcrort lon rcgnrdine: cropa (Itam on nearly half 
the cropwd ruck. 
The above llcta suggeeta thnt wc haw very l i t t l e  infb2lwtion Oti C W I I  
l ike  sorghum, pearl m i l l t . t a ,  piqeonpeta, chickpt +ra and groundnut - the typica 
crop of the sad-wid c i t u s t r o n .  I t  n l e o  r~vc.-.le that irrigntcad crop8 an4 
C-rcial crops eur? gencrclly f c r t i l i t ~ d  at high l t w l b .  
Fertilizer Uac on S,bT Farms 
Ridencc I- . i c rc r - lLv~ l  r t a r r  s u g p s t s  [6. 10) that t ~ m '  
fertilizer w e  dlloc~+,icrne b a d  csn the aizc sad certduty o f  return8 
hrtllirer use for different cropa. Roy (30) a lso  farad that profit8 
fertwzatim ( ~ t e r r a ~ c l o d  by p l ~ s i c d  respse  wd priccr)  ' ~ a r  tbo fw 
&nnmt, r r ry  fbw implric3j ttudlcr ruu available aa ilrrtilirer uwr on 
f w r a l  f leldr cad- -land maditionr. In *ir or the het that m.ry Lihtle 
lrrt i l iwr  &a ma truiitialhlly wed i n  tkac  war, t h i n  inch'  of i d r m t  
i r  ~~3dskrntdJLd:blc. 'h~ croppinq ;nattcrr; mr dominated by Iw-rarlur, crapa sob, 
rrpvt fmm cotton aa4 prhapo mundnut  , hardly w y  other unirri(lrtad crop var 
rcrtiPizw!. It h7~1  &an arm& t h ~ t  f*smc;s# urod ollort o f  thclr f e r t i l i w r r  an 
the -1 parecis of lmd, vherc rgtwmr from Its appllcntion mto rolr- 
t lraly usurcd 16 1. An attempt has bccn mldo h ~ r c  t o  rariev tho flndiryr o f  
rloak. Lmpc?rtmt rtudicr i n  thlr area. 
( a )  i ) c L l ~ - P n n c h w & 4 a  S t w i g  
Krlrtrnaawfuny snd Pntcl [ 19) yrovidrr namc infor~llltlon o f  tha farti-  
l i t e r  rue  practlccts of 240 f m t s  from ?L villngur i n  Bclllary (~lunotcrkr) 
.mb Panchaahals (ChJat~t) dlntr ic ts  f o r  1970171. Both tha dlrtrtctr ranoct 
t h c  charnctcrirticln of trwlition4aJ, ~~cn i - '"~r ld  RCJ~~CU~UTC. Table 9 pravldbr 
tht. avai l sbl t .  irrforuntlon an croppirig pntturn , f c r t  Xllncr une l w o l a ,  ate, on 
the amplo holding8 I n  cacb d i s t r i c t .  
y~ntndnut 8nd cot ton  wcrt. the mhin cnlvh cropa. Thc.6~ tour crlopr accaurtod 
for about 72 percent of thrr Krona cropped w u a  on thc* raarplc. f m .  fn 
Paachmahalr, paddy and mi% wcr~ t h ~  mort imprtrmt ccrellla; whuat # O ~ @ U I D  
cotton Vera tl.. cash cropa but thk- 2rc W U T ~ ~ C ' ~  t h ~ ~ c  cropa w a r  lovtlr nr 
c-ed t o  Ballary. 
Fcrtilizcr wt: ws8 ~c.nc:r~d!y I r ~ v  i n  b a t h  the Uirtrictr  thw@h the  
PanckmnhA.18 sempl~ h?rd rc.liiti-rely hipher rates. In l h l l ~ r y ,  #om$ f~FtilitOr 
nu wed for almost a1 t h c  crop8 including i n f ~ r i a r  mil1c.t. m y  tor pddy 
and hybrid aroghm the f@.mwrrm us(:? wrcl t h v m  35 kg8 of plant nutriantr, 
hother striking feotutc wf.a ttr< r . . l % t i v ~ l y  high lava1 o f  phorpbonu we i n  
thir area. Tbe rpread of ?crtiliz,r u a ~  ww 100 percent for m d  p ~ l  
aillet,  71 percent lor hybrid sor@uo, 5 3  pcrccnt for padd). aad 48 
tor &roundnut. Only a small rrsrtion of the area &at other c;toglr W f- 
till-. The Pmcbmhals tarnerr generally ubod hi- rater o f  applicsfirn, 
nitrqen plqying s donineat mlc in nlarort dl1 csser. The ertsnt of u r r  
f e r i t l i z e b  vas, bowvcr, gaaral ly  l w r .  k e p t  for m a t ,  tha rater wrm 
lesr tbm 35 Ltgs/ba, for all crop. 
lYrLotr lrrl for f a t i l i d  rar 11 4 
tau dr tutUimr uw tirat 
-a I.B. Ir- d K.V. ?ad, Iww (d ktW hr'e (m, 
cmtn for llvgmmt * I!-'- AL- - ----- m w ,  1111 { 
1 2 6 5.17, 5.20). 
' 3 . ~ 6  t t h h  tht ftrartilirvr w c  mr Q mmt ppacti~a QII th 
r m ~ p l ~  fa-. t h e  R n c h h l l  ruprrs lr.ldta(r by 6 ymrr .  One gstm th. 
asiao tnr-t t h .  +hilt.ry f=r~'rs h 4 : a b u  r l:tiveily reemt n f ~ p t a r 8  of r ~ r t j -  
It:orr, vcrc sti l l  cxywrh*ntfne .  'ih~y tried t p  t l l ~  f r r t i l ( i l ~ v r ~  With tb 
hybri !a, -,c 73ry vrrt ;toubtlvrr %dwi~cci..: bv thi, crtsnrian ~ ~ ~ a c i o m  but 
ckscrJ c~uti-n rep-sJin~; fcrt l l i r ~ t l ~ . n  rs\tea. They rtramr+d t c k  bcr rulatiwrly 
1 ~ r  -.b..*~~t yzd~iy. (:I r c g w  1s ther  crr.pa, thcy ~ ~ p p a ~ w w l  to b~ n 8 8 r a a l ~  tba 
r w ;  ; n ~ \  L by -.;  l y i q  1 yw : ~.srrt:~.ar t r l  t the  imwrt~t crvps. Thia pnttwm 
, r  Slc,trzvf.. ur ? p p  r r #  2 nslstccnt w i t h  the rlrk .md p~vrrrty r!4xahatrd onvirua- 
=nt f tb.4 ? ~?IC PurrhERhnlsl Thrmctra, hrrving rcaclr mrlr sxpwi+aorr, 
r k t r w !  "U I.I?v+. f ~IX)E'? thttir J ~ l i f i u ~ n t o  rtmearding p r ~ f i t a b l a  lev818 of  f a r t i *  
11;. s ,: ; l i ~  .! f n 1 r p c l i c d  f ~ i t l y  h i a h  l u v ~ l a  to Vhlat crop. Tha prapot- 
t l d l n  ?ra*? f . . t t l l l z e d  wzr Iovcr but L?Y,~c+ or learn amnly mprchrl ovcrr all 
cr*;;rc. " : , b i t  ..i m t . l ~ ~ n l n ( *  XU):! r l ln  ~z!,)uotnant, br-~th saom to ~prrato  th- 
&Salt in, f ~ r t l  lillc f, arc? tn r '*mclmhnla ;  ln Bcllary, thc love1 o f  application 
z l r ~  ac.umJ t br. a,., 1 n f l u e . n ~ ~  d .  
* 1 
"ihe ri>tll; ahczv t w o  W , ~ L  1 1 : r j ~ ) r t ~ t  trunch. P i t ~ t l y ,  crop@ which 
c~ccupied n sftoablc prc~~r~rFti-rn ~f the  tr )pp:c! wen vvrc p,cncrfrlly fartillzrd 
s t  lover r a t e r  and tc n a m l l  e x t a t ,  p r h q p a  bcc%ulu thc f m r r  d i d  niot 
htm cnc* liquid rescurcea t-,, c ~ ~ , v ~ r  t h e  ~rrt lrc rrrctl. Hir$rrr fortilitntion 
r l s t ~ r  vere tried for cmpe which r)ccuyieJ &mJlrr nrur?,. Secondly, tho ~ i Q w  
thct  c a b  c~c," /B w e  Zlww~ tertilizt . t 3igtrcr rtltca d,~c.a. 'rot. appmr t o  b% 
true. In both the rrrmplca, highest rntcs were qbrcrvab f c r  ~ @ m d 8 *  ZhQ 
P*xhPdhnJa  13ta I n d l c ) ~ ~ t ~ s  thnt t h ~ .  p r ' f v t i r n  ~ l f  f c r t i l i z ~ h  arcs may k 
larger far cwsh crop  and, thercfore, t h u i  c ~ u l d  zccsurt  for a tnr$er prapr .  
t ian u i  the totdl f e f t i l i z ~  wed. The l ~ t t c r  v i ~ w  $1 p r ~ k b l y  c~rreCt but 
this data ret 6068 03% pru*d. C O R C ~ U ~ V E '  cu~idence in thir  regatd. 
Ye acw present ss'ir,: it2fc?tivc rcslilts trco a(po-econdc rtubier 
c~ndwttrd under t k  All IaUa Casrdinated Research PFaJcct on Pr)rlsnd 
culture (11, at variow lccatima. Tnblc 10 prtaentr dat3 on f w t i l l ~ a r  
Wb, (ttc. from thr@c ccntrt* - Inbr.re, Sb,laflur emd f-ds. 
Tbe W r e  "tact is dcminstcd by vlrrcst nnd grm. Thasc cmp8 rw'a 
f ~ f l i l i t w i  at relatively hi@ rates, pwticulwly *oat, az36 conrrurPob 75 t o  
100 ptrceat of tbe tcata l  fertilizer wed  an f m .  Kharif crags are fsrti- 
l ia  at r-ticafftly lower r*ttei. Ikrf~rtunately, wm Ca not lraow tb -8 
fertlllteb wader each cmp. 

Tba Sholapn r q l ~  ahow lcw u%tcrnt of frrrtllitatiaa ( i n  tanu of 
aros f ~ r t l 2 i r . d )  but fairly rator of agpllcntiotr. P ~ a r l  millot nu 
fcrrt i l ird  at the ratt a t  51 kgs gmr hact-. Fortilitat uar i r  obriawly 
Xn its clarly ~naucr :i* ttq.+llr 7,  u 6 t .  !... +. JO millot O Q O H ~  wmr a 
carh crop gr~undnut.  purl ' l l i  r ~ r   us^ is r* , r~  i n  t . khPrrrbn#q#u raaypl~, 
I h i 8  table @ i r e #  rr- llrrportnnt .plntc?rr. Flrrt ly ,  I t  claserly 
rbavr thnt t h ~ r u  in Vide v q w i ~ t l ( > n  I  t ~ p l i c c t i o t :  rltcs acroaa locatltm~ ~ Q P L "  
thr? ram crop. Sacxidly,  f ~ r t i l i e ~ r  usd i s  ri t atrletly c a n f i n d  to tba 
rup~rior c r o p  ( l i k e  8~.tt . :+W, p t .n r l  a i i l c t  . ~ r d d y ,  ~ s i r o ,  gm\m&ut atc). 
Cmpr l i f e  black tur end grm arl nlrr f c r t i l 1 : ~ d .  This could be a 
quuncc of  high priecr far theat3 pmducta but thc datn 40 ahow that f-8 in 
t h ~  SAT wear can and do t&uN t o  krt illzrs u r ~  for ny crop, f ina l ly ,  
f m r r  retm to  %mr uf r o l a t i v c  r~rpanror of dilfarant cropr to  nitroeen 
lvld phorphorur r rppl ic? t lnr~  md uac proprtirrnntely laxgar nmcruntr of tb 
1attl.r C O ~  the pulse 1~p.mia1 likc ~ f d m  and b l ~ c k  tur  (pigconpan) Md QWM- 
nut.  All t h e m  w e  inpnrtmt It1 the: acnrc thnt  thc pwnrly held v i m  u e  
I I to t& contrary. 
(c9 ICRfBAT Vlllnar: k v c l  G t u d i ~ a  
W s r  th ir  project, d a t n  src, bein& eoll~ctud from 180 cultivator 
bawcrboldm belonging to s i x  villag~:a rprcnd O V C ~  t h r c ~  npo-climti~ %0LIO# 
of mami-arid tropical  India. Prclimih~ry M ~ ~ I I I  was donu r W i w  iort i l izer  
We th.re ,llqglea mb the resu l t s  r 1976-77 hqv6 t an p r & s & ! t d  in 
tablm 11, 12, aab 13. 
T?- " -.kl;bnugclr villwr;r strcjv ol l~ v w i  3 b i l l t y  in adoption 1-18. 
wheat of icrt i l izat ion,  cropa fcrtilizctd md ratcr o f  appllcintioa, fn Au?u- 
m e ,  paddy l a  tht. cnly r ~ r t i l i z ~ d  crop. Tho extent o f  %loption i r  urd 
the propxt ion  of *sea covcred with fc . r t i l i zcr  i r  lower #till, The r a b  of 
rspplicat~on, hovcver, i s  c~pmpar~~ble t o thnt i n  the  othur villa(je and# ~b 
lowr thru, th- s t l t o  iverwc fqr irriestcd paddy (Table 6 ) .  Pad& i 8  tb. 
donirxzt r i d  k (occupying 45 percent o f  thu -8 cropped m a ) .  
All fens r~ LSG feTtilizcrtl and the  ontire arc.& i r  ferbi l izd .  Thi8 Crop 
o-ime accounts far mbre tt.1- 96 percent of tb tats tawtiliter wad. OroutrbmJI; 
is mother crop fcrtilizeb at a campard>le rate but tb area frrrtilfu8 %# 
very m a l l .  Uewly ma-thlrd of the lamera we fcntlliten?@ on urm aod 
nswables but tbe =tea isre ray low, Other cmps a?@ not foritlitcbb at 
It heed. to ke & i d  tba, ribs-ly 32 pratcw o f  the -8 C- 
atarr ir  Lrri@#td in Dohv v i l t Q J t ' a  
Vrgrkbla 
rl otba  
-ow 1 *a 39.3 11 - - 1I  0.4 * 0.3 33 


Fartllirer us2 i 8 .-uct. a k ~ r . ~  highly d i f tL8ud i n  tb Akola v i 1 . 1 ~ 0  
in term of crop. f cr t i l  l :cd , vut. ? lr2Lq(!1 I r r igqt  len i r  prwt l c d l y  a.gli#bLe. 
( f i b l a  12). In I(nnzwa. cotti~r: m d  r.  * -ghu  wntr t l , ~  d d ~ i n n n t  crop. OCCW$P(I 
nearly p r c c n t  m d  ,'F : ~ " . .r ! L E'rqi ~ w d  UCCI rd(ipctiwly.  
Both t h e w  crop5 NU f ;r' ' l I z ,  . ;):, -\dL$pt ion lk -t?l s qppunrn t o  b M@ar 
4 
fcr c . , t t  :I *.*I' T:r t?.,- !.IR!: y l r i d ,  , . In h t h  thcar c r o p ,  tbr 
psrrccnt ~ g c  y e a  fert i l  t ccc! a u ~ l l  em L x! ~ , a *  rjf . ~ r l ~ h j ' t  fun I r highat far thrr 
purt! c a = p r , d  t r l  n i x i t !  f - ! . j .b .  fir+ ! t  p ~ d d y ,  znd groundnut hnvc, (~easlrilly 
higher rdopt iLln r l t r  . Ci t tt I ? : ,  v h ~  nt * :. t e.:brgh;u, nrcclunt for nwnrly 81r parcat& 
o f  thu tot11 fcrtilizr*r uard. h m t ~ a  - t f  %pplic ~ t i u n  mu nurptiri@y hi& 
for vhcat .  Far o t h ~ r  c 'r~)jr: ,  ( i n c l u L l i n c  pnddy), thc ratcro ars much raaller md 
arc l owr  thnn t t t t -  atntr: ?vur.rRca ( T n b l r  7). It I o  irnportnnt t o  o b a r m  tbrf 
mired cropr of norp>m. wad co t t , /~n  ire rrlaa icrtillrcd a t  rator c v a b l r  t o  
pure ( loca l )  crop. 
In K i n k h ~ d ~ ,  vhclt y i l  ct*tt,on account for mora than 80 porccrat o f  
tbe fcrt i l izcr  ~ ~ r : d ,  u1 t h ~  r ' .  L il.:rcctnt undcr tha florr~rrr fortil i tcrb 
~lt W r l y  high rqtc. All o t b r  f ~ r t i l f  ~ r d  cropr rvcoive 9 vvry a d 1  rate, 
Once agdn  on^ irba~rvcs lowct  r V : t c n  ra well ma lowvr pcrccntwq area ovctrod 
for crops occ;rpying lzrsl,t.r trczu. I;clrghum wid cot ton arrp far t i l iud  at iarcb 
lcwer I c v d  rrs cxqmrcd t , ~  gncn e;rw iuthcr pulaur) .  In th ir  vllla(o 
fcnar;rs usc ferti l izurs oa rdxcd crfdps of  rorghm, cotton rlnb pulrer. liiybird 
srioghw;, paddy, grc3undnut . a d  l i ,cxl v h ~ n t  vlurc aL8o g m  in the village but 
l a  the Sholnpur villager (?able 13). v~#ctablar  lvld augarcw ( W e b  
occupy 1 t o  6 percent only o f  t h e  gm~r croppod area) w e  62 t o  95 o f  
the tatal fcrt i l i z~ra .  The amber r < f  utapterr ar w a l l  ar the p?oprtim o f  
area ferti l ized is vory lw for 5thc.r crops, Erlo f-r h, werd pba8phtMU 
on my crcsp. Of the tvc vill.lqi.r, Shirrrpur har wrcb Lbvet f e r t i l i ~ s r  -8. 
In both t h e  v i l l ~ e s ,  tbc mtcr .we prucb l m r  than tbe rtato for 
all C ~ C I ; ~  (Tcblc 7). 
Ttic prelinicmry mnlyrin of VL6 Qta r w d e d  tbat &mat 
cotton, groundDut and sorghum w e  the inportant c m p  a, vhieh f e ? t l l i c r ~  
arc WC. With the erc~ption cf ALla ,  d r t - 8  cnm W ferti1it.d. 
Rate8 of spppplication veri. generally hi-t far or paddl v b d  vh.at b d i  dl 
cmer thcy were lmar thun thr mcrya r t r t e  l d  f l m r .  lhir dar tW 
furcrs in thc 5AT wcu apply 1our+r rntcr nnd tbnt tbarc i r  @cog. for @%tam 
diw c c w q e *  la  *icr c f  thr. extrolk m r l J i l l t y  i n  n ~ t  raturiu irm farti- 
litc?r u n t ~ r  drylmd cdncfSt13~ci ~ V I  1 n X s ~  chance8 a t  1 arllloclatcrd v i t b  
hi& d;ryvu of fcrtfllr~r8 (i. 161, tN8 nppmro to bs rational. I a d d  
vbea f ~ m r n  hfiw lrcers to .  Irrlprtian, thc r ~ t c r  nr roll no extant o f  odoptioll 
mtt fcund to bc quit, inprc.rsivc. The copxiatarscu a l  hleh MU lor 1 ~ 1 8  
in th; sm. r l l l .?g~ indlcnt~r ?h*t thc f a m r  i a  v i l l i q  t o  uaa f a r t l l i a ~ 8 .  
I f  hc f inds  i t  ?r:?iE*ililt i r r  prc&'uvc~sl t n  prt tho  vhnle  my.  mar* nu Mlsl, 
evidencl t c  s t w  !!:?t !IC , l - w b  n ~t ~ 1 ~ 1 4  qpplying fartillacrrr to C r o p  l i b  
sf t h ~  crq. l.p*;l z r t4 \  n r ~  f ~ r t ~ ~ i z c d  rzt ltrnrar rntom (21 1, On thr o t b r  &nb 
f o r t i l i ~ c r  v c r  ps vhlch %re is88 i l~portant aremire (1111. pad& 
md w h ~ l t )  l r  &fi t  D T ~ ~ r t ~ l i z ~ d  a t  high r q t ~ m .  This mv bu dw t o  ( 6 )  e@pital 
conatrolnt  which night r ~ s t r i c t  th ,  gunntity of fcrt i l ircr  pnrcbrrd ud (b) 
The B ~ G V C  results ckewly  indlcntc t tmt  farmcro i n  the BAT arts- are 
r.cv generally mare o f  t h c  iargxirtwic~. ti iert i l l i~eta ~b haw #tart04  in(: 
 fertilizer^. While thc. p e r c a t c g c  ard : fert i l l z e d  war gcnerrrlly low, rnter 
cf application vcre or tc r ,  X- uftd t J LL ::crJder?tely h igh .  !a e n e r a  flumrsnr@ 
concentrated on irrigated cropt i  like pruldy , Wheat nnd vcgctfiblv8. himig6tod 
crops cf sorghrin, ccttton cnd poundnut wurc alw fruquantly f@rtilitd but 
at very low rater. It unr =Leo observed that frumc.tr tryinc& fartilttrrr 
on crop8 like grm, green grm md pigeonpa which hnvs vitnerrucd very #harp 
price iacraadea recently. i"hia iadicatw3 that i f  the return8 mre attrsctira, 
enough, fancncrs v o d d  bc willing to udc: fert i l i  zerr G V ~  under ~ i r r i y r f r d  
cosdit int . .  Thir hns been c f f c . t i v e l y  domumntrated by ram o t b r  8tudie8 
dm. tor eranple, k r a i  (61 fuund t b t  fsrarra in tba uoirriwted trseta 
~f Wra district (a SA!P dinrict incidittal ly)  were wts6 a8 u c b  68 60 kg8 
M per hcctcre l o t  unirrigatcd tobrccc in 1m-65. A m e  rocmt at* tor 
(knrtur diutrlct ( 8 )  a80 highlight& thr  inrportmcr o f  from faftilisa 
utt in bdefFtinin~1 the extent md Icwl of fertilizet we.  
a? art Qsa p i n t  w t  th?t Ehu*rw i r  evidrsnc* o t  c p r t m m  i l t t~r  -
gmup and inter-tarn n u i a b i L i t y  !;I I l -vc. l  nr WLPX ? ~ s  aztqnt QI 1F11.tiliartt 
utc. Also adoption lcrcifi . r l  rctt4,~r p-r. A mch d a t p r  pmbQ i 8  o d d  
to i d e t ~ t i f y  t h e  conntrqir,* . i ~ ' i i k i *  i: rt : l i a r  ura i n  the SN"F 
Tbc lbom evidence m vlC v.rinbility i n  t b  level# of .daptio~, 
nature ad nubcr of c r o p  fertilirrd, the txtent o f  m s  fcrtlliaed oad 
rater of fartiliter application, over farm, cmpa u vrll M tine 181 uaC~* 
8corea the need for undentandin(l the tndarlyin8 rearoar. Mavin6 b u i c a l l y  
bcm micrmconoaic factor d s w d  thory ,  remrrl workera [6,8,9,12,~)]  poltulatr 
that the r i te  and certainty of return8 fr& fwtilitsr um i r  thr nrin c2rtrrsi- 
rant of fertilizer dearand. ?"hum, pricco (o f  inputs rr nll u output) plry 
hpwtant role as also t h ~  physical  rcrponac h.m fertilizer application. 
g t i m  malylia usually consider price sr the main Qetrrndnrnt vhile acm-  
8tWer eqhsrize, apart frm prices, fwtoro vhieh inflwnce the rarpaow 
!'unction curd a180 factora vhich innusnce the rdoptlcn a d  d i f h 8 i a a  o f  aa In- 
novatiun. The following sections dircw8 the ~ r l y t 1 c . l  appronchrr wed in 
macro md mltro-rtukfiea on fertilizer demand. 
A Macro-Level /nalysir 
RID approaches h a v  gunernll!; been u c d  t o  mc?uure the impact of 
price changes on ferti l izer urr . "hc nomtivu? approach user forti liter 
?orpaale fmctions MU opt ids ing  bchnvior aasumpticmr t o  obtain demad f o r  
fertllizera uring production h ~ t  ion fiC p r o l p d n g  t wla. UrualLy 1231 
they show highly inelmtic d e m d  with rerpcct t o  both Prrtilizor a d  Out@ 
prieer. Hwevrr, in view of the fact that t h i n  approach doer not ( w w ~ )  
cmaidar factore like risk md 8180 the vide divsrrity in rcspaDae !b&im8 
acrors locations, varieties and other fsctorr, i t s  wei\rlncru i n  uadentmlry 
the bpa& of pricc changes on fertilizer d e m d  i a  ruthar limltad I 3 5 1 0  
Mrect estimation of fert lizer dcrnand fwctioalr fraa ti- aerier 
data cm fertilizer ccm$w@h, price6 and the price8 of f a n  product@, i 8  
the other approach. b t h  static and nerlorlra adjwtosnt ly .obrlr haw kas 
wed to derive w e g a t e  fertilizer demad iunctioon, A feu mh r tudSr  
are 8rniisbit for India [6,25,26.29,27]. 
In raponre t c  the wry high prices for there crepe. Ths dnta .Ira n*r.lrb 
that farmera vere wing pmportlonataly bilt&r level8 of pborphoon\# tor cmpr 
like grm, pi(;'vnpe? ?nJ rrrundnut. "riit indicated thzt they vcr8 gmrr of 
relative responses of dif.'drcnt cmps t: the muqjcr nutricntr. 
Preliminary nallytis of dnta i ron ICRISAT Village t r v d  8tudier iadi- 
cntcd tbt f m e r s  used f~rt!li:,rs quita ahon8imly an thr irri6atatod crop8 lilt# 
~ d C y ,  wtre?.t or  vt.gc.t~~blea.  'irlcae cmpa rjccupi~d mal l  acreqar gmrrally, buf 
xcowtcd for v , ~ a t  n f  the fcrtiliz~r usod. Other crop8 coarmonly tartili8mI 
wre srrghiw. c ? t t  -n, g~undnut  MJ g e r n  grm ( i n  one r i l l a g o )  but tb@ adoption 
+-s well o x t a t  nnd levc.ls of u c  vcre low. Cmps like pigronpn, chickpea, 
par1 ni l lc t  y l d  c?stor wcrc not furtillred nt dl. In ganar l ,  the pure (role)  
crop was eivcn p c n t e r  l t t c n t i o n  sa c%~p"rrotil t o  thc mixturcr. It mrr h;ypatb- 
rised that f m r s  in t h ~  .scan werc ~ c n c r f d l y  aware o f  fart i l ieerr and their 
# I  
decisions to we fertilizer8 were influenced by thc rizc and c~rtainty of rutme 
and capital constraint8 c\~nfrmt in8 thcn, 
3. Factor8 affecting fertilizw uae 
Coauid~rable variqbil ity ms f l , u n C  to  ~ x i 8 t  in 1cvel8 o f  adoflion, 
nature and n&r o f  cropo fertilized, the extent of nrtn fertflired and rater 
of fertilizer application over fcrmr, crop8 ar v e l l  an timc. An at tapt  \rar 
mad4 t o  flnd out v b t  fnctora were reaponrlble for this, 
The macro model8 used t o  derive asgregnte demand iuactionr for furti- 
lirerr in M a  suggeatd r. p r i c ~  e las t ic i ty  of denraod around -1.5 to  -2.0. 
Irrigation var round t o  have a larcb greeter influace cn ferttt i l ize~ 
It hsr ken argued tbt variablr l ike  rapid erpanrion in lrrigstion, dim- 
uion of HW i n  r b f e d  arts and difhuion 31  fertilizer we mdw lmimi@trd 
baai  I 6 1  usd  a 8t.ttc nw raim -1 mlatitq t ~ r t i l i s r r  am8w- 
t im per hcctars with real prlco of t cr t i l iur  (fertilirer prlca/ind.x of 
output priccr) and irrigated area for each y o u  Trca 1957-58 t o  1w-65 6 t h  
12 atatel u obrcrvatian poi at^. Irriptrd area turned out t o  bo the dainmt 
dctcdnaat  of Tertilirer we. Frrtillmcr price had nrwtiti*. mefticieato ad 
there verc signlricant i n  fivc 9ut of c i ~ h t  yean .  Tho  rim a l u t i c l t y  v u  
not calculated. Vt: vcrkcd back on the bsta and found the e l u t i c i t i a r  r@n(t i~  
*on -1.8b to -3.60. 
He also ~mlcd thc data for 12 r t 6 t c n  . a d  eight Y W t 8  ~d tuilld 
appropziatc estim?t im procudurc, obtained the !bllavin@ -(.to d a M d  h e -  
?ions: 
vhor~  F fert i l t icr  ( to ta l  plant  nutrlrnto) conavod in k& prr ha, I = Per- 
centa&c Irrigated m e n ,  nnd P m Price of fsrtilirer/pricc of output. Both tho 
* I  
coefficients were highly  significant a d  an cloaticity value o f  -2.0 wu 
obtained, 
Parikh (251 atternad t o  derive a rlnilar rtatic demand iMct ion8 
using state level data from 1951 t o  1961. A p a r t  from fsrtilieor/output price 
ratio, irrigated area and trcnd vere uaed an c.xfiarzatory varinbler, Tba 
price coefficient d id  not turn out t o  bc rigniticrvrt In any cme, In a rubro 
puent paper [26] he u e d  date from 1958-59 to 196344 and M p l r n d  co*ulaacr 
t 
maly~is technique t o  c a m  up with n short run clart ic i ty  srtimate of -1.2 
and low run elnrticity of -2.5. Rm'r 8tudJ [ 2 9 ] ,  harsrsr, ravenled W l r r  
short run elasticity e s t b t e r ,  N1 theee studier have ahown the WrfQnce 
of irrlmtion as the mJor determinant. 
It has been argucd (35 )  th3t the influence of prfcer om fertiliur 
d a m d  operates through twc wchanirmr - it directly affect8 thc equillbrim 
dnasn4 level and also has an indirect effect tbrougb i t 8  i.p4ct on tb tsvts 
of $ i f h i a n .  T i n m  holb: 
"In arguing the role of price policy i n  speed- the 
rate o f  grovth of tertiliter d d ,  it l a  c r a a t l a l  
t o  keep t b e ~ e  mechanisms separate. ?or the direct 
i.pset, there is DO substitute for the price mle. 
h r  the indirect impact r a n r r l  rub.titutcr u o  
porrible , includiw greatat cxten8ioa o f f o r t ,  
f s r t i l i r e r  trials zad dac~mutr%tlonr, an nct lw  
pr5uh.,tc fertilizer mrl;tkcti?g u:**;+m, md DO OR. 
. . 
Whether they rm buttar s ~ c l z J ,  invtrrtmntr thvr 
M incentiw p r i - e  p l i c y  is  k,bvl~urly c.1 lepi- 
ricul iasuc ta  be rag lvri in npccific contantr. II 
I35l .  
ksai (71 pleuls str, nq1y for t h c  sucnnd option i n  canted of 
b 
rapid growth of fcrt i l izcr  uac i n  Indirn ~ i c u l t u r o  nnd arguer that: 
I1 
. . . i t  i r  thcsc ~ f f ~ ~ r t s  (growth i n  i r r i g a t d  a r ~ a r ,  
diffumion of HYV on rninf~d Wrm md diffbalan of 
fertilizer \uc under unirr igntcd cunditionr), mro 
than mr~iiaal numipulat ion8 o f  ( fcrtilirar ) prioor 
vhich vill ddtermfne thc l i m i t 8  nnd pace of W h e r  
growth in cultfv%tors' d c m d  fc?r f e r t i l l s a r r "  (7 ,  
parent hcser added). 
This obviously i m p l i ~ s  thnt  t h e  p o ~ i t i v e  impact of auch ausliursr 
wil l  offset the  ncgntive impact of price rirr.. Thc O V ~ ~ Q ~ C Q  on the talpChct 
of itrigation lend8 strong supports t h i r  vim. 
( i i )  Othcr Factors 
W I  
Scmw other vari2blca vhich influancc fartil iter conrmptio~ fit the 
macro level are w e g a t e  nvailnbility of f c r t i l i z o r r  (dourtic  tb# -11 
import suppl ier) ,  thc afficiamcy wad spread of the dirtrlbution Waf## 
the parsmeters of aggregctte demand for agricultural product# (351, trcb010- 
gical chvlge in  both fertilizer productisn ond agriculture, thc atatw of 
fertil izer promotion rind cxtcmrion activities and, perhapa, the nature of 
distribution af  productiv~ rorources i n  ngriculture. lot much empirical d 
bas been done on comprchensivci rmscro model6 encomparriw all t b 8 r  rulablaa .  
Capital conrtraintr (usually proxied by incone) and rdwatim ha8 d m  h 
u e d  in somc atudirs using static model8 [13, 141, and mr found to affect 
fertilizer use. 
The d y n d c  rtdjustclcnt nude1 armuwa that vsriabler like capital 
constraint * a d  cducat ion ef feet f e r t i l i z e r  con8unptian through f beir 
on the rate or JdJustmcnt Md aaop empirical tcrting o f  thlr propartloo har 
been h e  (reported in 35), v i t h  rerpeft t o  the effect of .ducat%a, 0 tbr 
rpecd of adjurtocnt . Tbe rerultr  indicate that education lea& to a firprdi~ 
up o0 the rate of adjust.a;t. 
h e  study by & r i d  (4 ] oc fcrtilirur dound of k d a  ricc farmer8 
attmptr to integrate d c m  md mcro ippronchae. I t  war c r o a a - r w t i d  
fam level d-"$8 i rm a c r e r d  countri~:; md r p r i f i o r  a d-d .ode1 vhich 
includes ~~r iab1t . s  me~ruring di ffcrrncr.8 $11 f'wt l l irar rwaponew b c t l 0 a 8  
ccross locz t i ?ns  i n  ~ d d i t i ~ n  t 1 fcrt,illz~r/product prico ratio sod l iquidi ty  
position if the f ~ m r s .  Thu rcrult8 indlcr.tc that dltfercncra i n  ra8ponu 
I\mctians *md p r i c ~ a  plgy rm imyortrat r l e .  in c x p l ~ i n i n ( l  rortilrier 
on f ~ l ~ e 3 8 .  
k s t  .f t h e  atudi~..s i n  I n d h  hnvc loakcd a t  f~r t i l l tar  ura fbm the 
nic ro  * s ~ c l .  I' l w g e  nw.b~r ~f varinblca - tcchnolo(lical, economic. M C ~ O  - 
psychvlocic?l 'znd cnvirf \nn~nt%.l ,  hzvc been hypothurited to  influ@nca t a m e r r '  
docisione tii use fcrtilizcrs, I t  h.:a bccn portulntud tht tho tanaar ha@ t o  
m3ke thrcs basic .l~cioi::;ls ( I )  w h c t h ~ r  t~ use r~r t i l i z crr ,  ( i i )  vhich crop(@) 
to ferti l ize ?nd ( i i i )  k t  what r1tt.a [ G ,  101. Thc first I 8  barieally n 
funct ion u f  thc statc c)f iw*\rcr~~sa ..nd knovlodlgrc. of thc fmr rlrsaluldlng 
fert i l i zcr  use on crops h t ,  c~rmw~-mly nrma, T ~ G  flrctara relcvrurt herd? wu 
the eocio-psycholo~icnl qttributr'a influencing Rd!lptian md thc lcltcl o f  
cxteneion 3ctivitics.  The other t w c  bbciaions qrc W e  a i n u l t w o o w l y  nnd 
arc primarily govurncd by pmfitrabi l i ty  :,f fert i l i zer  use -- at th ftuwra' 
level ,  hro factors arc crucial h e r ~  - thc rcaynnsc tr.) f ~ r t i l i z e r  applic6- 
-
tion end fertil izer wid w t p u t  p r i c e s .  h s c ~ i ' r  work ( 6 ,  8. 9 ,  101 har 
8hoM tkt ( i )  t h e  returns iron fertilizcr usc must bo quite rubrtantial 
before farmers we induced t o  UBC fertllizer~ ( i i )  the dlocat lbn of ferti- 
lizers between crop8 I s  a f'uncticr, of reLqtive pr~fitnbility of fcrtul~sr 
use and 80 long as cap i tc l  constrnintr restrict the 8 i z c  of the fetti1iz.r 
stock of th t  fatter, $me crops and 5 o m  propcrrtion of thc aroo will be 
left unferti l ized,  md (iii)&~hc. r?te of fertilizer npplication i n  influe- 
nced by tbe ncturc: of the rerpnac M c t i o n .  the discounting yardntickr 
used by farmers snd the e b i l i t y  :f the farmerr to  buy fertllirerr. 
The rasponsr function plays s crucial role i n  thir  procera. Since 
it i r  affected by a large number of fnctors, the latter 8 l r o  baceme relevaat 
determinants of fertil izer dtarond. This i e  hov factor8 like variety (m 
or local, irrigetion, s o i l  type md f e r t i l i t y  status w e  of orgPnic maaureg, 
ro tn t ion ,  rainfall, e tc .  enter thc p ic tun .  Vsriablcr which influeac. the 
techaicd eff iciency of fcrtilircr ure l i k ~  lwtW of spplicntlon. tim of 
npplicstian. choice e l  t h t  f c r t i l i r ~ r  r - tcr id .  c t c .  d r o  sr8un.d h p o r t ~ ~ c *  
in thlr  context . 
Factor8 likc tt!!mcy, f'-m.er'r ssrct  or liquidity porition, credit, 
r z k e t s  etc .  %ffcet f m r a '  dcciainna t o  u c  fcrt1llrc.r~ thm* tboir 
i ~ p x t  on profitability (ten,w>:y) or h i a  n b i l i t y  to  buy md w@ f o r t i l i -  
zers. i3sngwitll cropping p?ttcrn t h u ~ ~  wc usurrlly includod to  ~xplain 
intdr-fnm diffcrenccs i n  fdrtilizcr usc. Then vc hnvv vorinblsr influancin(l 
adopt ion l ike we, cducat ion, sociv-uconomic etntus . cxtcnr ion cont!kctr, 
famcr's nttitudc tow~rds risk urd sub$l#tcncc, etc .  [16].  
The followink; p y s w a p h a  irrdicntc thc hypothcsitud cffcct of romar 
important variables nnd ,dao  thc  ruaults ubt i incd  i n  c w l i c r  rtudior. 
Response to  Fert i l i zcr  
Respanee t o  fcrti1izc.r dirtcmines thc rn t t .  of  ~ p p l i c ( s t i o n  nnd rrlro 
the crops t o  be fc.rtilizcd. I t  h ~ a  been shorn thrlt  farncrr ' jllacation o f  
0 ,  
fert i l i zers  w n g  crops is d~t\.rrxinccl by r c l l t  ivc rcspclnrum or r o l a t i v ~  
profitsbil ity o f  fert i l izer  [6, 9). S i d l u l y ,  ditfercncr8 teaponac 
funct ions hsve rrl&cr been found t o  L x ~ l v t i n  vrlrirrbility i n  f~rit1izt.r appli- 
cation rates [ h ,  30). It is arlt ~ ~ l v l y ~  p o a s i b l ~  t r r  mcrr6urc df ff&rencea i n  
response and scvcr.nJ ucrrklrs us ' '  rs which influoncc. rclrponru t o  axpl~in 
inter-fann or inter crop r i i f f w ~ n c c c  i n  fcrtilizcr usc. For uxample, a 
a-er cf studico [lo, 21,  :42] :.tv;w t h 3 i t  ' ~ ~ , t l ;  R r c i r  f c r t i l i z ~ d  and rat08 of 
appl ica t ion  RTE: Nghcr for  HW t h w  fur  10cfi1. Irrigntion i 8  one of thcs 
mst hportmt factors ~. f f cc t ln i :  r \ - . spQn6~,  n'.it only in t c m  of rhirting 
the responsc curve upwrlrds, but ~ ~ l s r )  i ~ p a r t i n g  atnbility, Hence, almlt 
dl studies shov thi p ~ i t i v ~  i n f l u ~ n c ~  o f  irrfestion [ 2 & ,  5 ,  34, 21, 6. 
10, 8 ,  22). Several hsve irrdiclt~d c~nccntrttion of fertilizer we on i d -  
eated lmda (10, 121. R-.inf?ll durin.: thc  prr-$wing and eproyth perfa  of 
the crop d s o  exercises 5 sinilor influence m d  it6 effect is likely t o  be 
much more inportant uder r c i n f ~ d  condltionl. Use of organic m ~ w e a  
affects fertilizer use i n  t v ~  VfIy8. cmpiricd r t a i e .  [19] have ahovl, 
negative associstion betwcn usc of orgmic acmver and fertilirerr e~ f&rli~ 
size increases rind have in f~red  t b t  Bmnll fnrmers substituted or@c 
-urea for f c r t i l i r c r r .  aiit othErs [ l ,  21) havc goaerQ4 nported 4 6  
nentarity betur.cn the tm. - Soil ud $ua&ity i n  another iaqmrtaat ~ $ 8 -  
1- 
blr affectin(- response b u ~  very few rk:rdics hqrc urcd i t  t o  axplain fa t i l i -  
zer U c  dif'fcrcnc's b e t v r ~ ~  fu4ri.rn. Yhcr~ 1~ 80 mch L~~t~m(leasity ill 
q\Lzlity even within 1 am.il ?rtB8i t h t  i' i r  i i f f icolt  t o  obtain data oo N o t -  
wire soil chnrwtdristic ~ n c l  c7: tur~  t h i s  ~bffcct. hwti wd 8 1 q h  (10) 
atteaptcd t u  ~x.minf .  ~ ; p w t h  f : ' ~ r t i l i z ~ r  us.. by brLj.rd s o i l  t y p  k~ld f ' 0 d  
high wcrvth sf n i t r < +  2 u i ; ~  I n  ! i e t r f c t  h w i n p  rir l t l i c  & ~ u I ~ M  mb 
rtwur seirszenic soil ty; r .  K i t h  rtok)cct to ~ r u w t h  in phorphcul we. 
dc l tn ic  d l u v i w i  zgm.in rTr.5 .! f i r s t  i'oll~-wcd by blsck or blnck p i l a  0 t h ~ ~  
(mixed rcd w(: b* w k .  r(.il 2 1 4  y c 1 L . r ~ ~  c c n n t r d  K ~ I U Y I U ~ )  mil typm. ThO 
lottcr arc inportrvlt fn SAY ! n d i ? ~  S h c t t y  [ 3 4 ]  found fingmentation - moth@? 
fertilizer usc. ThL crappinb history m d  f ~ r t  l l iz.rt ion p a c t  ~ C E O  f o ~ o w 0 4  
on the plot in t h ~  preccdinq i l a t . ~  1ffcctr fcrti l lzvr uau. It i 8  hypdhorired -- -- 
th3t C ~ G P S  following l ~ p w a  nru fertilized fit lowcr nitroeun levclr and that 
i f  hvnvy r3tes nf fcrt iliz-t Ian (pr.rticulnrly phoaphorw ) vcrc ~ 8 @ d  in th. 
preceding season, fcrt llizcr uac i n  the  f'csl1:~w~pg crop would be luwc?r. While 
ve hrvc no cvidcnct: on tht. f f ~ m r ,  it ha8 been rcpcrted (81 that c r o p  
following h ~ m v i l y  ftirtilizL3 c h i l l i  or tubnccr, crop i n  &untru dirtrict  wro 
~ C h e r  not fcritlized or f t r i t l i z c d  ~t vcry low rnter. On fnctorr affecting 
tcchnicocl efficiency of f c r t i l i  zur use l lkr :  t iw -.ad ntthcld of application, 
choice o f  fertiliz~r ~ ~ ~ + t r i * : l ,  L ~ C .  ~ V G -  'iV.vc VC'IP:~ littl~ evidence f'rm 
fcmmr's fields.  T'ht Suntur atudy [ 8 ]  showed t h ~ t  fanner8 initially rtertrd 
w i t h  n i t r ~ p e a  USL (2s t h ~ y  ecum t3 bc inv*.ri?bly doing) an gmumbut crop 
but quickly switched over tf., phc~sphorue. Therc, i r  n l r o  clew cvidencc. on n 
move t w w d s  mrc brAlurcc4 use of  fertilizer8 by fwtwrr i n  tho &untur We8, 
This study lilsc, sshovs that ? ~ ~ C " Y Y  u8cd nitragm mostly i n  the form of 
straight fertilizers ph?sphcrua in the form of complsx fertilizer#. 
It ucs inftrcd t t l l t  conpl~x fertilizers have plrsysd M b t p r t ~ t  role i n  
promtinc phcsph~rus u c .  These chsagc.8 have come about gmdud&f. 
Cropping plttrms havc been found t o  be an important f e a r  e a f -  
nine int~rfm md inter-regional difference8 i n  fertilizer ur. [ 6 ,  8, 10, 
21). Fertilizer use vwied directly wlth  the p r o p o t t i o ~  o f  imi(~atcd crop 
the pmlurtion o f  n w k ~ r t  c c r r p  (not nccrs8ruily c o ~ l ~ t r c i l l  c r ~ p ) .  
Im (211 study a u g g ~ r t c ~ ~  that the  fr.rLilir%tion rater on a crop W i n e d  
lu the p p r ,  ion of :r~?  b r * v h : ~ * t !  ' ."Z by ' r rzp increlulaj,. nnd alw 80 tba 
intens i ty  3f trapping iacpL %t3. eTfb*ct ~f f:m #it% on fcartilltsr rue  
-- 
i r  r?thcr -mbi;~ .us b a - ~ - u s ~  it L ' X C Y : ~  ?WC- ( I p ~ ~ i n ~ )  t indr o f  lnflu~nm. 
Since mill fvmcrs gcnzrs l ly  r d t i v l t ~  the ir  holdings w i t h  gruattr intonrity 
m d  fertil itcr i a  ? l znd  7 u m ~ n t i n p  fm:tdr. they tend t u  uor morv fsrtill#*rl 
per unit  arc2 3s complrht4 t t t  J ~ g c r  fcrm~ra. This imp1i.r a nagstiw 
a 8 1 0 c i o t i ~ n  bctwecbri fm ~ i i ~  "rid f c r t , i l i z ~ r  UW. '31 tlrot other hand intarnal 
capital  rationing nr.d .-lsl pi )r ?cc<,lsn t : ~  t h ~  r r ~ : d i t  mnrkctr far small 
frvmcrs o f t c n  rcsultr; i n  r. n t b g ~ t i v . .  ?ss, . lcI~ti?n [ b ] .  Not ourprisiag. t b a ~  
forc ,  g t u d i ~ s  which uec f-in: sizr: 1:; q T~ctrrr cxplninlng inter-farm ditf@renorr 
i n  f er t i l i zer  uarc, C C I ~  up with crjnflictinp: rcsulta, Mart o f  than f i n d  
n e p t  ive nsaociatic)~i ( 5 .  19, 22 j uld simt. rcprjrt incL~nclunivc rcrult8 for 
diffcrcnt crops [21 ] .  t h  )st rill o t u d i ~ l ,  h ~ w e v ~ r ,  ahw thnt  adoption of 
w i t h  fur. s i z e  - a t  lcn.st i r ;  thd.. i r r t i c l l  phnrscl [20,21,32,24]. 
*. 
FLwr-cr's atility t c i  buy fcrtillzcra ( l i q u i d i t y )  has been lvaanvcd i n  
terns of  sasctr: .)r i n c o c : ~  ~f thc f m ~ r  snd i t a  cffc.ct an fertilizer We h81 
- -
been atudicd hypoth~sizini. qw pcsitivc f .8aoci~tion.  The U C D  [21] study h o w 8  
2 positive inf luence f ~ r  ssmt c r f ~ p 8  but othcrs f ind  inconclusive rerultr with  
respect to rkbGs of r.ppl!c?tion [ b  1. !nci x n i o ,  t h i s  vlriablc vor f m d  t o  
have 9 mre poverful i n f luuncc  the ncccptance, adoption and extent  of arm 
f er t i l i zed  [3 , ?2 ,34 ] .  - Crudit i s  cnother v v i a b l c  vhicb baa becll conridared 
i~liportaat. In thr regrvsfiion w n l y n i s  ~ttemptrd by IVCAER 1211 t h i 8  variable 
crrrged significmt f ~ r  .,nly 7nr cr r  p though tnbular m n l y ~ ~ i m  rbwed that t h i 8  
factor vns quiti inpsrtwt.  The mr~rc c?Japrchenaiva recmt etudy [22] -0 not 
give a c l c ~ r  p p i t u r ~  in t h i s  re6t.x-d thhugh in t e r n  of rowon8 on ma-abopfia, 
th i s  vas irrqucnt,  ind ic?t~d  t11 b~ very importmt [1,21,22], The OuDtw 
study [ F j ]  ch.jvbd tkt c ~ p l t ~ l  YES not R connraint in t b i 8  area. 
It hzc been  hyptne8ized t h s t  -- twmt farmers apply l o w  rater o f  
fertilizers. S w  stf~dies (211 support this hypotheria snd at- & od 
[6,8,20]. %st of the etudira which lnveutlgatod the impact o f  thir rari8ble 
on adoption, four~d the hrpcltherrized nogatire asrociatlon [33,$], [6,8,3I 
"-@ln found 8ystraatic u w i n t i o n .  It n d a  t o  bc nuatloawl hare that 
t e n a ~  W e c t  p r o f l t r b i l i t y  of for t i l i tor8  iwd h nef i t 8  sdaptloa aad 
w e  dcpMin$ upon the tcmr of  t e m c y  [28].  For axclplplc, i f  t h ~  tanant burr 
the cost of a l l  inputs  wid thun hnr t o  prt wi th  @om proportion of h i@ output 
$8 r a t ,  thC pro'oritzbitity lf fortilircr urc fcr  t h ~  tunnnt goel d m  and bmcr 
this fom of tcnlncy v i l l  n f f ~ c t  lcrtilirur usc ndvcrrcly. I f  hornvat, the 
inputs -ad ~ u t p u t  n r c  cqu=lly sh.-.rcd, ;.r if the lnndlord pay8 for tho c ~ b  
input8 or i f  3 fixed rcr~t tcnv icy cx i s ta ,  thu  prufltability &@a not altar 
becouae of  tenulcy. N ~ X I L I  r t f  t h ~  studiLa h tvc l r~okvd  int? thin arpect aad h-r 
ve do not cet  ? c l c i r  p t c t u r ~ .  
Acccss ti: ~ n r k c t a  hqo ~ s l n  I bc ~n conri.lcred ns ? factor affrctiw 
-
-.Caption and lcvcls  of UBL L C C ~ U I C  ~f i t s  lmpct an t r ~ s p o r t ~ t l u n  eor t r  of 
fertilizers. Thc study by S ~ ? l u  [ 3% 1 shown nugat ivc r.rsocintion botvsen 
a o p t i o n  1cvc.l cif f ~ r t i l i z c r  ntld diot*rncc: fr:m tht: ntlrkct. This vwiabla hnr 
not hen conrjidcr~d i n   st :if t h ~  a tuc l iua .  
3, S o c l ~ l o u i c % l  Fuc t w s  
*, 
& ~f thc fr~rc . . r  W:I, fwm: t i n f l o c n c ~  thc  cutoption 3f fertllitdr# 
[34]. As regards lcvel o f  f ~ r t ~ l l l  zer usc, t h ~  NCkER (21 ) stu~ly found nogativa 
relationship in n ~ s t  of tire c'19ua SU~I:U~JCIIII: t~ichcr ~ ~ ~ n a ~ r w ~ t i r m  of O ~ Q C I  
farmers, Ed %tion - l cvc l  ~f t i ~ u  i ' q + r  r c x c r t ~  *: ~ ~ ~ 8 l t i ' . ' l :  influmcu an forti- 
lizcr use. The t w t j  studies v h i c h t , ~ . ~ ~  cxm.inc:(f itrr tffcct an the rate o f  
npplication 15,211 d i 4 n ( d  t f i n d  a nimi f i czn t  ..no .c izt  lGn. Hovever, thir  
variable vaa found t o  i n f l u u n c ~  aef~pt i r~n fi d diffusion o f  furtilizcr use i n  
the  hypothes1zr.d nvln~r [ 3 ,4 ,34  1. 
The socicl-i.c~n.~r.ic - st~tuss o f  t hc  fr.nr.tr is srasunCd to be positively 
aseociatcd wi th  f er t i l i z t r  usc. H-wovur, i t n  e f fcc t  i 8  a80 captured by 
variables like C a m  size, ws~ts ,  incpjr.~, cf:uc8t t i f j n ,  e t c .  , and I n  a M c t i o n s l  
relationship it rcrcly shuwa !A+. It hfia been argued [ 2  ] that in the early 
adoption stage of n J o p t i ~ n ,  t h e  rclotionship betvrcn odofiion and scoDomic 
status ( m a s w d  as a s ~ c t ,  e tc .  is not 1 linearly riri~g one. Carrcia~ 
t h a t  &came of "upper c idt le  class conserntisn." the adoption c m  dip8 
d m .  When ferti l izer use b r c ~ m s  fairly vidcrpread, the conramtiam I 8  
overcone aad tbt. sdoptirm curve i e  mnotonicdly incrcaslrrg. Thir har 
inportant methociclogical inSic?ti@n in term of r p c i Q i &  tho ~ t u r r  a t  
t h e  a d ~ p t i w  e m .  Tbc cmricncc vhich farmar8 hnvc b u t  f a r t i l i t ~ n  l a  
beUevcd to b. LElportant i n  detcmininr,  rrlter of hrt i l i r s t ion  [6). 'Ib. 
llCAER (21 ] study shcvs that f~rr:lkrs vhc have bean urin8 fertilizer8 for 
lower period8 gencrlly uac highar levelr. 
The subsistence - nccdr -f  the fcuper warurcd uruslly by family rim 
or cilnaumktion units i n  t h e  fmily m y  fumere with h1gh.r f d l y  
conswpt i on  >b l i~ :? t i?na  t - 1  us2 o r e  f~r t i l i r cre .  Thc rcrultr obtdnad (21) 
c r c  inc snc lus iv~  .
S me v*xi?blcs like cxtcneion ar urbvl contact (341 nnd certainty 
o f  returns [6, 321 h ~ v c  d s c  bccn wgur.d t o  be important but not a r h  vork 
ha8 bccn b?nc> t t ~ s t  thoace The. l a t t e r  (unccrtnintJrnnd rirk) ha8 received 
quite s b i t  . f q t t ~ n t i o n  rcccntly a t  thc thoarctical l s w 1 .  Tho fact that 
t h i s  ccuk:  bc WJ extremely inportant f%ct:~r under unirrigatod condition8 $8 
au&estcl by t h c  rc8ult lbtained vn vfirinbility o f  prrflte frm tertllizor 
use on maize, Jovv WC bcJm [18]. Wc hnve collaborative evidmce trom tho 
atmi-arid wens [l] vhich s h ~ w a  thct uncrrtointy*brrgnrding yield a d  fear 
d heavy lorr 3ur t o  crop f l i lure i r  the mJor rcrmon behind non-adoption 
of fertilizer8 by forncrs i n  drylad rueas, 
rPwo wthodolcrgical p u i n t s  need t o  be mhdc in t h i r  context, It haa 
been bhovn that the cormonly used nethod of atuilyinu thc characterirtica nt 
adopters Md rsn~adtpters v i t h  a view t r l  i d c n t i t y l n g  thr-ir influmco, could 
lead to  mirlcoding concluionr. C l a r r l f l c ~ t i ~ n  o t  faraerr or adoptrrr and 
non-adrpters at a point i n  ti-, dsca oat really mdrc 8mre bccaure tho ram 
farmer often mover from one catcgcry t o  thc otbcr [8]. 
Secondly, it ha8 been pointed out (11) t h a t  sm@ of thc. fwtorr 
are mre r e l m t  h r  ncceptcnce MJ edcption ( l i k e  education, experirncr, 
&ension contact, e tc)  thon for level8 of application. In other w a b r ,  
the relative inportvlce of various f3ctara vwier st different rtqpr of tb 
sQption pr3cdr (avarenerr, trinl, adoption, dlffurlon). Vim i n  tM8 
light,  the conflicting result8 obtnined by vsrfour vorkorr can k mlairud. 
Except far one rtudy [8], this  mpct  t?r been ignored in other#. 
h e  wrkerr h-vc used it-zmctric - . r , igrWng procrdurclo t o  OWDQ 
the impact of factor8 l i b .  pricc chnn6~6, cnpltcll ccnutraint rrnd irrigation 
un f'crtili:cr urrc. [ 31,363, md hnve I:tmZ. thc hypcthc8i~~d cffoct8 t o  bald. 
Such 8tuCles nlyyt p r t z i n  t o  c ~ m a  kind c f  rm n v c r ~ ~  ftm mitu~tion. A luge 
n-r :I fnct?re cmcel out  luring this n v c r q ~ i n ~ ,  rui! it I I  not M @sly tn8k 
t o  pcrmetcrise 211 (if t h m .  Thus, this zppr i c h  cnn provide ?nly n rartrictrd 
uoterrtmding s f  f m c r  ' r  fcrt l l i rcr   us^ !ecisl.ma. The narmntivo nsturr of 
t he  ~ a l y s i n  tzkca it f ~ r t h ~ r  %my fi:m r t ~ d  vorld oftuntion. 
Mtipl~ rcgrcssl 111 m l y c i a  tppc$ra t o  .,!'f~r 1 b e t t ~ r  dt~rnatiw md h l l  
been ntti?nptcd by NCiUR [?1]. Tht mnin problcmr hcrc u c  thc vcry l n r ~ c  nwaber 
of v ~ i c b l e s ,  h i @  i n t c r - c l  w c l a t  lhno bctveun thum . Tht~ (lntfi raquiraont it8rlf 
psc8 thc cast  8c.rluus yr~blczp. ihplric 11 work i n  thic urrvn hru,  thurefora, 
been scanty MO in:lduqwtu. 
The c b i c ~  MI! spdci f icnt i  ri f vurllblct~ requirco c ~naidcroklc c a n ,  
I I 
not only from n i l t i c ~ 1 L i n ~ ~ ~ : r i t y  1rr i~:1~ L u t  *:lo I"r ~ r n  c i m u l t m i t y  point ,i view. 
Inclusion of  f a c t m  1iL.1. )rptnic :. .r4urea, vr.r lety v t c .  , (dcc i a ion6  sn vhich 
are jointly made vith t i  U .  !vcioi.nn) In the dwnnd function crssto8 
bh'lndtaneity him. figflin 8 r ? ~  vp~rirrbl~a inclurlrll i n  t h e  mdcl  c~ruld rcproraat 
more than ~ n t  ~ f f c c t ,  tr:r u ~ % ~ * l l r  f .  I;~:,L 'J dbl k p i c  ccnnomic statw sr 
vill as land-fertilizer substitutii,n. It i e  nit ~ ~ f i n y  to intcrprct the coaffi- 
cient. Thc pleficiti-n ,I tbc  d c ~ r r !  ' ~ l t  v ~ i l b l e  itself nlttera n l o t  in 
choice end 8yccificntiJn ,f c?usl vrui3blea. bl.1 t h ~  qr?~ridlca vhich are u8cd 
t o  explain differenccr i n  fcrtil izcr uee ;xr hq.ctzrc. f ~ f  $rorn cropped ma 
cannot be used 3s such vbcn crr~pliec malyei s i s  attcmptcd. Finally,  one need8 
to sort out fsctors vhich ?rc IrnpJrtmt i;r ,pt lr ,n u:1 factor8 which are woh\l 
for a q l d n i n g  differences i n  i , y r : l :  ?I fcrtillzcr use. Both wc influcaccd 
by the ssmr set of vwilble6 but thcir  relntivc importsac@ diffmr. 80 on# 
hm attmpted this m". hence t h ~  results arc jhcn blurred. 
This m i w  focusscsa nttmtion on conm@,lm itmlr, m, iuwtr' 
p = t i c e a  and lsctors ~ f : i s t i n ~  f m - R '  d ~ l ~ n d  for f e r t i l l tm .  Ibm i 8  mW 
l i t t l e  f ? ? ~ n ~ t i f l n  sn thcse q ~ r n e t ~  for t h ~ '  rmlmi-cvid tmpical  n d o n 8  o f  India. 
h attenpt ha8 been &-L. t r ~  p.& tol:uthcr nl? ruch rtudior in the hop@ that a 
pattern vill cmcrge, uf.ich r l , y  b~ form the 1;;118 for mar@ detailwl 8tUdim i n  
this wea.  
1 , Caolnrmpticm Lcvclrn rlnr! G r w t h  
Scrutiny of the ststcwisc fcrtilizcr canrufagticm fl-r ravsdal thrt 
m o m  than 50 pcr cen t  of t.hc t o t ~ l  fertilitcr conuumdl In the county  wu wed 
in the states of AulJab, Ilttnr Praerah, Andhrn Prhdesh rtnd Twdl Nsdu. Ma(lhya- 
Pradcsh, Mnharnshtrrr md Krulnntrsk~ - tha typical low irrlptian rtativ8, 
accounted f m  nearly one-third of  the country'# cropped wen, but their contri- 
*. 
bution in t o t a l  f c r t i l i zc r  canaumptlm i n  the  country war barely one-firth. 
Theae and the cnatern s t ~ t c o  aecawrd t o  be lcrggllng behind in f~rtiliear cOluUIlp 
t i on .  Districtwiae cmoumption fimxr auppcrrtsd the concmtrat ion -pact Md 
only 48 districts ( 1 3  pensat ) coosunud more thnn b 3  per cent  of the total 
fertilizer used, 
Preliminmy analysis of cur ren t  ( 1976-77) fertilizer conrlpption lmlr 
in 74 SAT districts i~ the states o f  Andhra Prsdcrh, )rhhma#htra, M U h ~ e  A.sdr8h 
m d  Kmatska, rcvc8Lc4 t h c t  while cmsuarption of fcrt;ilizcn mu low in the 
SAT dietricts, thc o v e r d l  p08iti0n appeared to be batter than that far tbe 
country r i ~  -: whole I MRdhy~. M e a h  d i a t r l c t a  had very low conrmian leva18 
vhilc Mahsrrlshtr~ appeared relatitrely superior in thir rerpwt , me rsrulta 
sbuutd tha t  there vns considcreblc vcziaticm i n  fsrtililter urn l t m l r  vifhh 
the SAT areas and statc  level figurea m e  not very helphil, An ett88# vm 
ma@ t o  interpret the result. a t  m marlier it* [lo] io term o t  gortb ot  
feilim me in SAT weme. ?be exmciae r a o J . d  that ($1  tho ~ d - r r i d  
(sad a l s o  wid) raglone hnd rrcardcd hi*er grarLh o f  fwti l i te~ -0 d W a (  
t h e  ~ i r + j p s  q. cePlpnred t o  t h ~  ns8r:rcd n i n f a l l  re8iona. .ore dirtlnctly 80 
vith respect t o  phosphor~s UBP ( i i )  nvoilnbillty of irription had 8 meh 
@ester impact on fertll i  trr use in the sat-wid md arid mu. (f i l l  dtb 
1~ 1rrt . l~ of frrip?+lnn, vaM rntcn i n  the rami-uid uwu N 1  ri@iflc.lltlY 
but t h ~ y  vcrr stll! bcttcr than the coagsrable (irrimtiani6r) a r l u n d  rdnfd.1 
nrcvl  ( i v )  d!rrtri*s w i t h  h igh  lrrigntion hnd highat gavW o f  nitrow We but 
for phnsph3ryls use,  ynrticulwly i n  tha r d - a r i d  wear, the ~0m8latiOfl W U  
not ao st r rap: .  WImir,.ttion o f  the fsrtlllrcr u r o  data upto 1916-77 to? 72 
district8 in thc 8~n.i-wil rrsa pointed tawwdr an iaprwaa~@!tt in tho 
perforarrurce of thoae arelo. 
2 ,  Pertil izer we pattcrn on SAT crupa luld fnrars 
All India estimatee o f  fertilizer w c  by cropa rwecsled that a vow 
small traction (3-13 per cent)  of  the unimi(lntcd area under r o r ~ h r a  and pulrea 
(aaJw SAT c r o p )  was frrt i l irtd.  While unirrfgated eorghlp. cotton and oi l -  
seeds were f&il ircd at  about 2647 keg per hoctare. puller received arch 
leas. 
Lateet estimates auggerted r ~ ?  improvemant In fertilizaticzn rater, Crop 
wise estimates of fertilizer w e  for Andhra Prndesh, Maharaahtra and Msdh;ya 
Rsdesb vere e d n e d ,  It vw obsmed t h a t  in Andbra Praderh, chilllea and 
cutton vere fertilzicd rlt very high rnteo under unimig&ted conditicma . There 
dth irrigated paddy. accountad tor sort of the tmtilircr W i n  the at.Ce. 
llhis indicated lw diftuaian of fer t i l i zer  use far &W unirrimtcsd cr0p8. 
1) Dcf'lne cndely M districts receiving 500 HRM to 1150 u wual Wall. 
In WaharanMrn, paddy and auyeme orcuFyin8 brrel~ 12 par cent of tb Opr8  
cropped %yea, ronaued bulk of thr rtntcn' hrti l iaar.  Thou& wopa like 
nm8ha and cot tar  wrrc. also fertilired nt hl* rntm th extent of trrtlli- 
zntlm for thcsc nnd othcr crrp:: unn pm. hrti l ira ure i n  -8 h d - h  
van at n very lcw lwcZ rind cclnccntrnttvf on p d d y  nnd ubaat. It oh- 
. 
that information ~n f ~ r t i l i z o r  urc for  crops like ror(SM, p s ~ l  dll.t, pi- 
wa, chickpea, groundnut, cnrtor, u t c  - the typical crop6 o f  BAT - i a t u r @  
vaa lacking, 
Mcro-lwcl atudics for  SAT Indin rrvcdad n elewer picture. Iba 
B c l l ~ - P ~ l c h m a h n l ~  study [19] revenlsd that the @vsrn(ta rats of application 
wos lov and that thmc vnn considetfiblo inter-crop w f a t i o n  i n  fatiliter w, 
renging bctwccn 11 t o  107 kgs per hcctarc. A h o ~ t  rill the major crupa ware 
fzrtilized. It ' 2 r ~ c d  that d u r i n ~  the arrrly yew5 o f  fertilizer IS@, 
fernera i n  the SAT wcna cxparrimmited with dlmart n11 cropr at lw rate8 Mb 
caverage. Subsequently, they rrliled f c r t i l i t e ~  l ev t l r  for crop# trbaut which 
they vere convinced. Capital rntionfng and riak ahwcrii their effect in t(srar 
of area fertilized. It w u  a l s ~  found thnt craps which occupisd riteable 
aseRR wcre fertilized at  lrsw lrrvele %nd with lower cwmage. The data bid 
not suppart t he  vim tha t  crub crop8 (like groundnut md cotton) var frrtili- 
zed at higher rate8 a5 camparlKi t o  cerorilr, 
Results of studies conducted under the All  India Coordinated Rsr+~sch 
Project on 3rylmd Agriculture [l] %la0 ehovrd that vhile t h m  var vida 
variation !c spplicatim rstee bthnen locatiosu, the r lw that dl BAT ilzru 
and crops were f a t i l l z e d  a t  lav rates var nut c m c t .  It vsr d a o  fould 
that farmen, wcre d m  f er t i l i z iq  cropr like lprm md &, (pigroapm) p.rbrpr 
in- to hi@ prier8  fat tthrar cmpr. The d.t. Jlo m r d  
tb.t irrrn rm ur- p;taprtiorutely M#w i m l r  of p b o m  for orop 
U*@ @@6011pa md (youadnut. Thir indicated that thy mra *nr(l o t  
Watt -  p88porura of diffvrat cmpa t o  the r ~ o x  autriratr. 
* 
Rel i . iwy  a d y a i r  o f  data i r cm ICRIwT RUllyr -1 8tWn mi- 
that f a r ~ r l  uud fcrt i l izen qdtr urtmrirrly on tbr irrQatd l- 
w, *at or to(lctab1ra. Thcar crop occuplod m a l l  m a p a  m, bpt 
6Ccolated iw mat o f  the fertilisrr urrd. Otbv crop8 carom frrt i lhd  
rrsr w-, cotton, goundnut md grwn gm (in oae~ *ill-) but tbr doptim 
or urll aa a tmt  ml lmlr of we vrra lw. Crop likr pi(rcnpoa. cbtckpl,  
pearl nlllet Md cartor vere ~t fertilitrd at all. In gmrrel, tb pm (@old 
crop vu even grmta attrnticm u c m p r m l  t o  the axturrr. It nr 
dHd tbat f i w r l  i n  t b r e  area vm pnue , l l y  ann of trrtilirar rad t-r 
decirionr to  we trr t f l iun  vrre i a n w o c r d  by th r i rc  lob c w t r i n t ~  of ?8tlosr 
uad capitdl eonstralatr confronting tharn, 
3. Factor8 a t f e c t ~  iwtllitar 
Coariderable variability va8 t b a d  to  a r t  la lwrlrr o f  ~ i m ,  
netw and a- of crop f e r t t l i t d ,  tbt art& df area fartilitdl ud taw 
o f  irrtlltau application m r  ? e m ,  crop eo well u t i r .  AB a t t w  uu 
rada t o  riod out rrhat facton rsrc mrponriblr for thir. 
Iht r c m  W l r  t o  derive y ~ ~ t r  drad function# ior fati- 
l i m r  i n  India -st& a price r l u t k l t y  o i  bmd rrwd -1.9 to 3 . 0 .  
Irrigation ,o feud t o  hve a mch gr&er iafioaor m fatill* drrsd. 
It baa k m  argued that mbblr Lilr -4 apsricm LD SrriQLtim, dim 
r i c o 0 f B Y V i o ~ c d u r u ~ D d b i i h r ~ o t f ~ i l i u r w o d a ~  
cooditi-8 need to be empbnai~rcl .ae. t b  mmipulationa of firftlile? 
mca ir. cantext of promtinp. r. fi! growth in terti1ir.r u8. in Indim ?gi- 
culture. 
and level and extant of fartilirm uac wa inf1wnc.d by the nature o f  mporua 
hmctions for diffment crops, fnctora a l c h  nffwt the wlponlu function, 
which affect the prnfltnbility of fmtilicsr ure, att itude a t  thr iulM.ra 
towuda fertilizers m d  srelolorticd fnctarr l n f l u e n c i ~  it, nrnd jwicm. 
i e  a large aet w d  mrinbl~m which hnvu bocn cnnmldercd I e r t a n t  are lndicetrsd 
belov: 
n ~ ~ i l ~ b i l i t y  nf i r r i a t i o n  
varic?ty 
rain f ~ 1 1  j~htcrn nnd quhnti t y  
use f' "r~:rmic mrulurca 
crfpj? r T ) t r r t i ~ n  c ~ l d  f e r t l l i z c ~  prnctlcus follotldd on 
the wept r l i ~ ~ r ,  rl'rr~p 
t h e ,  mcthnb r r t  nppllcat~rm and choice r,f fartillzer miht~ial 
c r q p i n p  pnttern wad intensity 
fnrtn n i z c  
f m c r  'cr  Irquidity/rles~t/inccrme poaltion 
avai lrlbility r,f credit 
t a w  
access t9 nnrlre 
we r .f  t h e  flu?nerr 
d u c a t  ion 7, w e 1  
aocicr-ccr)nvdc atatua 
expc~ri cncc w i t h  l er t i l  izcre 
subeiotcncc needs qnd risk preferences 
risk prcfcrcnce 
pr1cc.c I J F  f cr t i l i zrra ,  and outputa. 
The hypothesfsed relation vith reap& to there vnrisblea bve  k.n 
dircur8ed and the empirical findirgn n d e d .  It vns pointed out that aplr1cl.l 
wrk on deternrinmts bf farmet.8' Al fior f-iliz@r# WW coart&n& & 
a k ~ e  number of relrveurt wiab lcs  high i&er-eomhficm and 
fnlgatian, cropping pattam, capital ntioniag ulld #ire rrrd onetrint;jl 
o f  returns tram fcrtfliur wr M prhsy  the .4jw W d n a u t a  o f  lu#r' 
d a m d  fat tertilirer in $hT u r w ,  I\r hrnr b a n  o h m ,  oa @ r i g a  
exist# vhich 1m)u nt fartilitw wc problem in th ia  mviraaaent. Ta virv 
of the hct t hq t  fertiliama tm me o t  tho iqortant almmto o f  tkr t ~ h a b l  
lqlea being evrlved for -land ~ i c u l t u r l s ,  the n w d  fbr an intrnrlw 8 t M y  
m thia nrpect cnnnnt om-tmp3Mlined. Ab8ence ~t hml@dd~ m@bu 
fqrces nqtivqting fmcrs  t a  urc rvrtilitera end tho mitudr o f  thrrr ibmw 
Appendls 1. bi~tr ibut ian of  72 SAT d ict t ictr  i n  term of  a m 1  rrtr of inctrrat 
In tettilirat urcr (1969-70 t o  1976-77) @ 
Tot nl 31 20 12 12 
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